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ABSTRACT 
 
The quality and depth of human social interaction often depends upon the development of 
appropriate empathic responses. Eye contact has also been shown to play an important role in social 
interaction. Atypical eye contact and eye-gaze patterns exist as features of some psychological 
disorders such as autism, where empathic responses can be compromised and the capacity for 
effective social interaction hampered. In this thesis, I employed a novel eye-tracking paradigm and 
used dynamic emotional videos as stimuli to investigate the association between empathic response 
and eye-gaze within a typical population. The overarching aim was to investigate whether variation 
in our empathic response depends upon the gaze pattern we use to look at faces. I also investigated 
how eye-gaze patterns may vary across different facial expressions. For example, does sadness 
attract greater eye-gaze than other facial expressions, and is empathy connected to our ability to 
effectively use our gaze to accurately identify facial expression? Lastly, I examined how adult 
crying may affect eye-gaze and empathy, and by using an explicit behavioural measure I examined 
how pro-sociality may be affected by the observation of tearful faces. Three eye-tracking studies 
were conducted to investigate these emotional phenomena. Study 1 sought to establish the 
relationship between empathy and eye-gaze patterns to the eye region of the face and determine 
whether a sad expression amplifies those eye-gaze patterns compared to a neutral expression. The 
findings revealed a strong positive association between empathic concern and dwell-time 
percentage to the eye-region. In addition, a greater percentage of gaze dwell-time to the eye-region 
was found for a sad dynamic video than for a neutral dynamic video. Study 2 examined how gaze to 
the eye-region may change across varying facial expressions and to determine how gaze and 
empathy may relate to facial expression identification accuracy. In this study, however, no 
relationships between empathy, gaze and emotion identification accuracy were found. Yet, the 
expressions of sadness and anger attracted more gaze dwell-time to the eye-region than other 
emotional expressions. Study 3 investigated how empathy may be associated with the gaze patterns 
employed by humans when watching expressions of sadness. Moreover, it examined how the 
presence of tears may alter gaze in association with empathic response. A behavioural measure in 
the form of a charity donation task was employed to examine how expressions of sadness affect 
explicit prosocial behaviour. No relationship between empathy and dwell-time was found and 
dwell-time did not increase when participants viewed tearful faces. However, in terms of pro-
sociality, a relationship was seen between empathy and feelings of emotional connectedness toward 
the person to whom most money was donated. Although the three studies produced varying results, 
collectively they provide support for the idea that empathy and eye-gaze are connected. Stimuli 
development, in terms of best practice in the elicitation and continuing engagement of empathy, and 
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eye-gaze interaction remains an ongoing challenge for studies such as these. The findings reported 
in this thesis provide a better understanding of the empathy puzzle. 
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CHAPTER 1 
GENERAL INTRODUCTION 
“You can’t depend on your eyes when your imagination is out of focus” 
         - Mark Twain (1889) 
I cannot think of a better way to give meaning to this work than to start with the following 
quote from Théophile Gautier’s (1838) poem, “To two beautiful eyes”: “So transparent are they that 
through them one sees the soul”. A better-known saying, much in use today, is the old English 
proverb, “The eyes are the window to the soul”. Indeed, throughout literature, from the distant past 
to the modern day, the emotional power of eye contact has fascinated us. In an instant we can obtain 
information about the emotional state of others from a mere glance at their eyes, and they from us.  
In fact, our ability to completely understand each other to the point that we can feel what the other 
person feels--that is, our emotional empathy--appears to deeply depend upon our ability to engage 
in meaningful and effective eye contact with others.  
It is clear that the ability to engage in eye contact differs for all of us. We can see this in 
some psychiatric disorders. For example, a well-documented feature of autism is reduced eye 
contact. Autistic people also commonly struggle with emotional communication and emotion 
regulation and, as a result, their social interaction is often hampered. Even within what we accept as 
“the typical population”, including our friends and colleagues, we are aware of those of us who 
struggle more than others to maintain effective eye contact. We’ve all seen the person in the room 
who shies away from others and struggles with the social dexterity many of us take for granted. It 
would then seem reasonable to suggest, that within a typical population reduced or even atypical 
eye-to-eye contact may compromise emotional communication, resulting in diminished empathic 
responses and degraded social interaction. The question then is does our individual capacity for 
emotional empathy actually drive our eye-gaze, or does the eye-gaze pattern we use for looking at 
faces and emotional expressions affect our capacity for empathic response? 
In this thesis, I report three studies that investigated linkages between eye-gaze patterns to 
dynamic emotional stimuli, and trait emotional empathy. The primary aim was to reveal the gaze-
patterns employed when we look at dynamic emotional expressions, and, for the first time, to 
provide new evidence of a connection between those gaze patterns and the capacity we have for 
emotional empathy. The most appropriate technique to examine this relationship is an innovative 
eye-tracking paradigm using dynamic emotional videos of varying length. To accomplish this, the 
current work makes full use of the latest in remote eye-tracking technology, which is outlined later 
in the first chapter. 
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The empirical chapters of this thesis (Chapters 2, 3 and 4) are presented here in the form of 
manuscripts submitted for peer-review. At the time of submission, one paper had been published 
(Chapter 2) and the manuscripts that form chapters 3 and 4 have been submitted for publication. A 
rationale and positioning statement is presented for each of the empirical chapters. These are 
intended to indicate how each chapter fits within the thesis and how each chapter adds to the 
findings of the previous study. Each of the empirical chapters is included along with its own 
abstract, as one would read it within a journal. Chapter 5 is the General Discussion, which 
assimilates and contextualises the findings in the light of their contribution to the literature on 
empathy, eye-tracking and emotional expressions, and the connections between all three. 
The theoretical framework developed within the current work is to my knowledge entirely 
new, and as such it has been necessary to draw from several areas of research, including empathy, 
social-emotional facial expressions, clinical psychology (in particular, autism), face-processing, the 
function of sadness and adult crying, social gaze, eye-tracking and eye-gaze-patterns. The following 
review of the relevant literature, although not exhaustive, is comprehensive and connects these 
areas of research, setting the stage for a new theoretical perspective that is developed through the 
three empirical studies included within this current thesis. 
 
Empathy 
A precise definition of empathy continues to escape unified scientific agreement. Many 
thematically similar but different definitions exist (Decety & Lamm, 2006; Wispé, 1986). At its 
simplest empathy can be described as experiencing the same feelings as another person (Decety, 
2004; Singer, 2006). A commonality throughout definitions of empathy, however, is that it is 
composed of two primary components--emotional empathy and cognitive empathy. Throughout the 
chapters of the current work I will refer to Zaki and Ochsner (2012), who described a model of 
empathy that encompasses the emotional (experience sharing) and cognitive (mentalizing – 
perspective taking) components of empathy and adds a third, prosocial concern. According to this 
model, the motivation to act prosocially (i.e., to help others) depends upon the ability to use either 
or both of the other two components of empathy--to readily share or accurately comprehend the 
emotions being felt during social interaction (Zaki & Ochsner, 2012).  
The model of empathy described in Zaki and Ochsner (2012) is based on the empathy-
altruism hypothesis. A seminal study by Batson, Duncan, Ackerman, Buckley and Birch (1981) 
exemplifies how the empathy-altruism model may work. Batson et al. placed participants in an 
aversive situation where they were required to observe a person receiving moderately painful 
electric shocks during a session of ten trials of work tasks. The situation was manipulated such that 
some participants could leave the scene after observing only two trials, whereas others were forced 
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to watch all ten trials. The findings showed that individuals who felt a high level of empathy for the 
victim were ready to help them by taking some of the shocks themselves, regardless of how many 
trials they were required to observe. In contrast, those feeling a lower level of empathy only felt 
motivated to help the victim when they were required to observe all ten trials. This study has 
implications for the current work by clearly showing the experience sharing, perspective taking, and 
prosocial support components of empathy at work. The ability to feel what others feel, understand 
what that means, and then act appropriately, appear to be intrinsically linked. 
Measurement of emotional concern as an indicator of emotional empathy is of crucial 
importance to this thesis and a number of widely used and reliable instruments are available. 
However, I have chosen to use the same instrument throughout all of the empirical studies 
contained herein. The Interpersonal Reactivity Index (Davis, 1983) is a widely used 
multidimensional measure of empathy, which uses four related but discrete subscales--two of 
which, empathic concern and perspective taking, reliably measure emotional empathy and cognitive 
empathy, respectively. Of interest in the present study were responses to the Empathic Concern 
subscale, a measure of emotional empathy, which taps into compassionate feelings and concern for 
others in need (7 items; α: Males, .68; Females, .73). Examples of items in this subscale include “I 
often have tender, concerned feelings for people less fortunate than me” and “I am often quite 
touched by things that I see happen”. We were also interested in responses to the Perspective 
Taking subscale, a measure of cognitive empathy that evaluates the ability to see things from 
another’s point of view (7 items; α: Males, .71; Females, .75). Items in this subscale include “I 
believe that there are two sides to every question and try to look at them both” and “When I'm upset 
at someone, I usually try to "put myself in his shoes" for a while”. This thesis did not use the 
Fantasy subscale, as there is ongoing debate over the extent to which this definitively taps pure 
empathy (Baron-Cohen & Wheelwright, 2004). Similarly, the Personal Distress subscale was not 
used as it is not considered to be a reliable, stand alone measure of empathy (Baron-Cohen & 
Wheelwright, 2004). The individual subscales of the IRI are not designed to be summed together to 
give an overall empathy score. Each subscale is scored and interpreted individually. There are five 
possible responses to each item which range from “does not describe me well” (coded as zero), 
through to “Describes me very well”, coded as 4. These scores are summed for each scale to give a 
total score out of 28 for each participant. 
 
Eye-gaze as an indicator of empathy, links to Autism 
The current work was stimulated in part by research that has associated atypical eye-gaze 
patterns in people with Autism spectrum disorder as they watched dynamic social interactions 
(Klin, Jones, Schultz, Volkmar, & Cohen, 2002). Autism spectrum disorder (ASD) is a pervasive 
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developmental disorder, globally affecting 62 people in 10,000, and four times as many males as 
females (Elsabbagh et al., 2012). ASD is marked by several typical characteristics including lack of 
eye contact, difficulties in behaviour and social interaction, and difficulty understanding others 
(American Psychiatric Association, 2013).  
One question is whether the interpersonal and social skills of those with ASD are hampered 
by their apparent lack of eye contact and compromised social gaze. One study in particular has 
found evidence of atypical gaze patterns to faces in autistic individuals during their observation of 
social scenes (Klin et al., 2002). During viewing of an emotional movie scene, people with autism 
paid less attention to the eye-region of actors than typical people. Whereas typically developing 
individuals focused on the eye-region, those with autism paid more attention to the mouths of the 
actors or to inanimate objects in other parts of the scene. Autistic people also did not switch their 
gaze from person to person during the dyadic social interaction on screen. Although the work of 
Klin et al. (2002) did not investigate a relationship between empathy and atypical gaze patterns, that 
study does support the idea of a social deficit in autism that may be connected to sub-optimal face 
gaze. For those with autism, eye avoidance has been shown to hamper facial processing ability, 
interrupt processing of facial emotional cues, and increase difficulties with social interaction (see 
Tanaka & Sung, 2013 for a full review).  The current thesis did not seek to link autistic traits in the 
general population with eye-gaze patterns to faces. The focus here is related more specifically with 
empathy and the idea that sub-optimal gaze patterns to the emotional cues from faces may exist 
within typical populations, and may contribute to altered or muted empathic responses. 
 
Face processing, empathic response and implications for social interaction in typical 
populations  
In terms of face processing, configural face processing is widely accepted as the method 
used by healthy humans. In this account, it is the spatial arrangement of the facial features and the 
relationships between them that appears to drive our ability to perceive a face as an entire image, for 
example two eyes above a mouth, or a mouth below a nose; moreover configural processing appears 
to be automatic in most people (Carbon & Leder, 2005; Maurer, Grand, & Mondloch, 2002; Tanaka 
& Farah, 1993; Tanaka & Sengco, 1997). In some populations such as ASD, face processing may 
be performed on a more featural basis and it is this disruption to configural processing that may 
contribute to deficits in empathic response and facial expression recognition (Falck-Ytter, 2008). 
This effect has been seen in eye-tracking research, where upright and inverted faces were presented 
to typical pre-school children and similarly aged ASD children. All of the children gazed less at the 
face and in particular the eye-region during inverted presentations, yet the ASD children tended to 
gaze at the same facial features regardless of the orientation of the face, than did typical children 
 
 
17 
(Falck-Ytter, 2008). This suggests that those with ASD rely less upon typical configural face 
processing than typical populations, and some have argued that those with ASD show no preference 
for any facial feature (Dalton et al., 2005; Hernandez et al., 2009). ASD is characterized by 
prominent social-emotional difficulties that include empathic-related deficits in perspective taking, 
emotional contagion and mimicry (Baron-Cohen, Leslie, & Frith, 1985; McIntosh, Reichmann 
Decker, Winkielman, & Wilbarger, 2006). Atypical gaze patterns are also a feature of autism (5th 
ed., DSM–V; American Psychiatric Association, 2013), yet studies investigating gaze patterns to 
faces and emotional expressions in low empathy, but otherwise typical individuals using eye-
tracking technology remain relatively rare. 
If the ability to readily process facial emotional expressions relies in part upon effective face 
processing, then this has clear implications for the current work. If eye-gaze patterns to faces in 
typical individuals are compromised in any way, then it is possible that assessments of, and 
responses to, emotional information that is conveyed by facial expressions may also be 
compromised. Moreover, research has suggested that attention to the facial eye-region is crucial 
towards understanding the thoughts and feelings of others, and may linked to empathic response 
(Baron-Cohen, Wheelwright, Hill, Raste, & Plumb, 2001). Additionally, it has been suggested that 
the ability to readily identify facial emotional expression is critical to successful social interaction 
(Adolphs, 1999). In fact, the driving idea behind the set of studies contained in this thesis is that the 
gaze pattern we use to look at each other’s faces during one to one social interaction may be crucial 
to the quality and depth of our social interaction. Eye-tracking studies in particular have the 
potential to expose the specific gaze patterns humans may use when attending to emotional facial 
expressions. Indeed, eye-tracking can show which characteristics of different facial emotional 
expressions elicit variation in gaze patterns.  
 
Empathy and emotional expression identification, links to eye-gaze 
Although gaze direction can act as a catalyst to start social interaction (Frischen, Bayliss, & Tipper, 
2007), eye contact also contributes to positive appraisals of others such as likability and 
attractiveness (Mason, Tatkow, & Macrae, 2005). Engaging in eye-contact is widely known to have 
profound and intense emotional effects for those on the receiving end (e.g., Kleinke, 1986). 
Moreover, some studies have suggested attention to the facial eye-region is critical to our ability to 
understand the thoughts and feelings of others, and may linked to empathic response (Baron-Cohen, 
Wheelwright, Hill, Raste, & Plumb, 2001). It is worth noting that some studies using static 
emotional facial stimuli, have found variation in the attention paid to specific facial regions, which 
appear dependent upon the emotion portrayed. For example, one eye-tracking study using static 
emotional facial stimuli found that gaze dwell-time to the eye-region is higher for sadness and anger 
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than for other emotional expressions (Eisenbarth & Alpers, 2011). Another study that investigated 
eye fixations to three-second exposures to grey-scale still images of six basic emotions (joy, fear, 
anger, disgust, shame, sad), suggested that eye-movement patterns differ across them as emotion 
processing takes place. The findings showed that fixations to the eye-region were greater than for 
the other key facial regions, for sadness, shame, anger and fear. Only disgust and joy showed 
greater fixations to the upper-lip region than for the eyes (Vaidya, Jin & Fellows, 2014). A further 
study investigated fixations to subtle and extreme emotions. Findings revealed that when detecting 
more subtle facial emotions, fixations to the eye-region of the stimuli were the most important  
(Vaidya, Jin, & Fellows, 2014). This suggests that when more forensic examination of a facial 
emotion is required, the eye-region is the most salient. 
Although the eyes are clearly important to emotion recognition, eye tracking studies using 
static images do raise questions about ecological validity. For example, the first fixations made as 
an image is initially processed may produce a very different gaze pattern to one produced over a 
longer time, and to a moving emotional image. Few studies, if any, have investigated how gaze 
behaviour to dynamic faces may be characterised in relation to empathic response. The most 
appropriate experimental technique to examine this is the use of eye tracking to dynamic emotional 
facial expressions. Through the gaze patterns revealed by eye tracking, explicit examination of 
individual face gaze behaviour is possible. These gaze patterns may provide a deeper insight into 
how gaze behaviour impacts upon emotional expression response and emotion recognition as a 
function of empathy. 
 
Sadness, adult crying as related to empathic concern 
 An integral part of the current work is an investigation of the relationship between empathic 
response and human behaviour in response to the observation of tears. Positive associations 
between adult crying and empathy have been found (Vingerhoets & Cornelius, 2001). However, 
empirical studies investigating behavioural responses to the observation of tears in others are still 
rare. Nevertheless, the highly social nature of sadness signals a need for support (Nadel & Muir, 
2005; Nelson, 2012; Panksepp, 1998). Moreover, the production of tears may be a specific 
emotional signal designed to elicit an empathic response in others, and increase prosociality 
(Hendriks & Vingerhoets, 2006). It has also been shown that tears remove ambiguity related to 
judgments of facial emotional valence. When tears are digitally removed, faces are consistently 
reported as less sad than when they are presented with tears (Provine, Krosnowski & Brocato, 
2009). Indeed, when sad facial expressions are presented with tears present, recognition of sad faces 
is faster than when tears are not present (Balsters, Krahmer, Swerts, & Vingerhoets, 2013). This 
finding has implications for this thesis, suggesting that, although tears are highly salient visual 
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markers (Balsters et al., 2013), they may be more important visual markers of sadness than the 
emotional facial expression of sadness alone. Another important aspect of the Balsters et al. (2013) 
study was in relation to social support, an important third component of empathy as described by 
Zaki and Ochsner, (2012). Balsters et al. found higher levels of perceived need for social support 
when participants were exposed to tearful faces. What is interesting about this finding is that even 
neutral faces with tears added evoked greater levels of perceived need for social support than for all 
faces presented without tears.  
 
Eye-tracking systems 
The primary data collection method employed by the current thesis is eye-tracking. Eye-
tracking systems are designed to accurately detect and record eye-movements and the many other 
associated measurements, such as saccades, pupil dilation, gaze fixations (frequency of gaze 
attention) and gaze dwell-times (duration of gaze attention). Eye tracking has been a stock-in-trade 
tool for the cognitive, attention and perception domains of psychology for some time, providing 
insight into the cognitive processes associated with visually focused tasks (see Mele & Federici, 
2012).  Previously, accurate eye tracking depended upon the use of components such as chin rests 
(see Figure 1), designed to limit participant head movements. The advent of remote eye-tracking 
systems, however, allows for a more naturalistic scientific study of gaze within social-emotional, 
clinical and developmental psychology. Remote eye-trackers are unobtrusive devices (see Figure 1) 
that can be placed directly under a stimulus monitor. They use automatic eye-tracking and can 
compensate for head movements thereby allowing completely non-intrusive eye-tracking to take 
place (Mele & Federici, 2012). This thesis took advantage of a remote eye-tracking system for 
Studies 2 and 3. 
 
Dynamic versus static stimuli 
A large body of emotional research utilising behavioural responses such as expression 
recognition reaction time to static facial images exists. I chose to use dynamic video stimuli 
throughout the current work. This choice will be reflected upon more deeply in the General 
Discussion (Chapter 5) of this thesis, but, briefly stated here, my rationale is that an empathic 
engagement with a screen based stimulus will be more effective and more genuine when using 
video than with brief exposure to static images. During our everyday lives we do not engage with 
static facial expressions. We engage with the faces of others in a constantly changing emotional 
landscape. In this regard it is important to consider that an emotional interaction may be the sum of 
what we see, from the initial baseline of an emotional facial expression, through to its peak 
intensity, and then to the end-point. The degree of empathic response we experience is a collection 
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and summation generated from all that we have seen. In contrast, exposure to a brief emotional 
snapshot without the emotional context that can be delivered by a video, is by definition a shorter 
and lesser emotional experience, and therefore less likely to induce a fully formed empathic 
response in those observing. From the perspective of an eye-tracking paradigm, video stimuli also 
allow a more comprehensive gaze analysis of the entire engagement. Where we look, and how long 
we do that for, composes a clearer picture of our emotional gaze response. This cannot be as 
effectively achieved with short static stimuli.  
 
 
 
 
 
 
 
 
 
Figure 1. The free and natural viewing position for participants afforded by a remote eye-tracking 
system with the tracker positioned beneath the monitor as used here in studies 2 and 3 (panel a) and 
the more traditional chin-rest style eye-track system used in study 1 (panel b).  
 
Introducing the empirical parts of the thesis 
 
General Research questions 
 
1) Is trait emotional empathy associated with specific gaze patterns to emotional and non-
emotional faces, and does the eye-region capture more gaze dwell-time than other facial 
regions? 
2) Does the expression of sadness capture more gaze dwell-time to the eye-region than other 
emotional expressions, and is this amplified in those with higher trait emotional empathy? 
3) Does variation in gaze dwell-time duration to the eye-region of faces depend upon the 
emotional valence of the stimuli?  
4) Is trait emotional empathy positively associated with emotional expression identification 
accuracy, and is recognition accuracy associated with gaze dwell-time to the eye-region? 
5) Do tears increase gaze dwell-time to the eye-region of sad faces, and is this effect amplified 
for those higher in empathic concern? 
a 
b a. 
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6) Do tears increase empathic response in observers, as measured by an explicit show of social 
support and emotional connectedness? 
 
These research questions were addressed by the three empirical studies contained within this 
dissertation. All research was conducted in collaboration with my co-authors at the University of 
Queensland, in Brisbane, Australia between July 2011 and September 2014. All three studies 
employed dynamic emotional videos of varying durations and used eye-tracking systems to 
examine measures of eye-gaze dwell time to the eye-region of actors portrayed in the dynamic 
stimuli. All studies used the same measure of empathic concern (Davis, 1983). Study 1 was 
designed to investigate and establish the relationship between trait empathic concern and eye-gaze 
patterns to the eye-region of faces. Study 2 explored how gaze patterns may vary across different 
emotional expressions and the extent to which trait emotional empathy may be associated with gaze 
patterns and expression recognition. Study 3 extended the ideas explored in studies one and two, 
however this study focused upon the relationship between trait emotional empathy, the facial 
expression of sadness and the subsequent impact of tears. It also looked at whether tears affect 
prosocial behaviour. Details of the methods and focus of each of the studies can be found in Table 
1. 
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Table 1 
Overview of the methods and focus of the three eye-tracking studies  
 
 Participants Stimuli Dependent  
Variables 
Focus Eye-track 
Systems 
Study 1 
 
Lab-study. 
Participants 
tested 
individually. 
Adults 
 
Age 18-33 
 
N=59 
Dynamic 
videos with 
audio. 
3 Minutes 
duration. 
Sad and 
Neutral 
Self-reported 
empathic 
concern.  
Eye-Gaze 
dwell-time 
percentage to 
eye-region of 
stimuli. 
Dwell-time to 
eye-region as 
related to 
empathic-
concern.  
SR Research 
Eye-link 
500Hz 
 
Fixed Head 
Cradle. 
 
Study 2 
 
Lab-study. 
Participants 
tested 
individually. 
 
 
 
 
 
 
 
 
 
Study 3 
 
Lab-study. 
Participants 
tested 
individually. 
 
Adults 
 
Age 17-48 
 
N=60 
 
 
 
 
 
 
 
 
 
 
Adults 
 
Age 17-27 
 
N=103 
 
Dynamic 
videos with 
audio. 
~2-3 Seconds 
duration.  
Sad, Joy, 
Anger, Fear, 
Interest. 
The mind in 
the eyes test. 
 
 
 
 
 
Dynamic 
videos with 
audio. 30 
seconds 
duration. Sad 
and Sad + 
tears. 
Charity 
donation sheet 
and feedback 
sheet. 
 
Self-reported 
empathic 
concern. 
Eye-gaze 
dwell-time 
percentage to 
eye-region of 
stimuli. 
Score on the 
“Mind in the 
eyes test”. 
Emotion 
Identification 
Accuracy. 
 
Self-reported 
empathic 
concern.  
Eye-gaze 
dwell-time 
percentage to 
the eye-region 
of stimuli. 
Charity/Person 
donation 
amount. 
Reason for 
donation. 
 
Dwell-time 
related 
differences to 
a range of 
emotions as a 
function of 
empathic-
concern.  
 
 
 
 
 
 
 
Tears related 
differences to 
eye-gaze 
dwell-time as 
a function of 
empathic –
concern. Tears 
related 
differences to 
explicit social 
support.  
 
 
 
SMI Remote 
eye-track 
system. 
120Hz 
 
 
 
 
 
 
 
 
 
 
 
SMI Remote 
eye-track 
system. 
500Hz 
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Manuscript 1: “Motivated empathy: The mechanics of the empathic gaze”.  
 
Rationale, positioning statement and summary. 
 
This initial study, which constitutes Chapter 2 of this thesis, was published in Cognition and 
Emotion (Cowan, Vanman & Nielsen, 2014). The study was originally conceived from observations 
of deficits pertaining to social interaction, empathic response and eye-gaze traits seen in some 
psychopathology, such as autism spectrum disorder, and noted in others such as schizophrenia. 
Without specifically targeting emotional empathy, some prior research has suggested an association 
between gaze patterns in ASD and sociality (Klin et al., 2002). More specifically, deficits in social 
gaze and eye contact behaviour were observed in a sample of ASD individuals, who watched 
emotionally demanding social scenes taken from Hollywood films. Although these same deficits 
were not seen in a typical population contrasted in Klin et al.’s (2002) study, the question as to 
whether some degree of gaze related empathic and social ability spectrum exists in typical people 
remains open. Study 1 thus used an eye-tracking paradigm to investigate the potential for a link 
between empathic ability and gaze, in particular gaze to the eye-region of faces. Moreover, this 
study tested whether the expression of sadness garnered greater gaze dwell time to the eye-region 
than a neutral video.  
The findings of the study suggested that higher levels of trait emotional empathy appeared to 
drive greater gaze dwell-time to the eye-region: I termed this the “empathic gaze”. In addition, it 
was found that sadness elicited greater gaze dwell-time to the eye-region than did a neutral video 
stimulus, regardless of individual emotional empathy levels. The results suggested that a recursive 
relationship might exist, such that higher emotional empathy may drive emotional cue seeking gaze 
behaviour, which may itself serve to increase empathic response. 
 
Manuscript 2: (Submitted for publication to the Journal of Nonverbal Behavior) “The 
changing face of empathy: Highly social expressions elicit most eye-gaze, but brief exposure 
and judgment of emotional expressions disrupt empathic engagement”. 
 
Rationale, positioning statement and summary. 
 
The report of the second study, which constitutes Chapter 3 of this thesis, is currently 
submitted for publication. Study 1 found an association between self reported trait emotional 
empathy and gaze dwell-time to the eye-region of emotional faces during observation of three-
minute long videos. Study 1 also found gaze dwell-time to the eye-region to be greater when 
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watching a sad video than for a neutral video of the same duration. In Study 2, the video stimuli 
duration was modified by using a range of brief videos from the Geneva Multimodal Emotion 
Portrayals (GEMEP) corpus (Bänziger, Mortillaro, & Scherer, 2012). The theoretical approach of 
Study 1 was also extended by investigating the “empathic gaze” across multiple emotional 
expressions. However, given the increased dwell-time to a video expressing sadness in Study 1, 
Study 2 specifically examined how sadness affects gaze-behaviour in relation to other emotional 
expressions. Previous research has suggested that emotional empathy and expression recognition 
may be associated when viewing static emotional expressions (Besel & Yuille, 2010; Carr & 
Lutjemeier, 2005; Gery, Miljkovitch, Berthoz, & Soussignan, 2009), and the “reading the mind in 
the eyes test” relies upon the ability to infer the thoughts and feelings of others by looking 
exclusively at the eye-region of a face (Baron-Cohen et al., 2001).  
Study 2 built on this previous research and extended the scope of the thesis to investigate the 
relationship between trait emotional empathy and emotional expression recognition accuracy in the 
context of gaze to the eye-region.  Although Study 2 did not find the expected relationship between 
gaze dwell-time to the eye-region and emotional empathy, neither did it find an association between 
emotional empathy and expression identification; it did, however, find increased gaze dwell-time to 
the eye-region of sad and angry expressions over other expressions. Short duration of the videos 
may have been too brief for participants to develop an empathic engagement with the stimuli. In 
addition, the task of expression identification may have increased the cognitive load and further 
hampered empathic engagement.  
 
Manuscript 3: (Submitted for publication to Motivation and Emotion)  “The silent tracks of 
our tears: Tears increase emotional connectedness, but do not affect gaze to sad faces”. 
 
Rationale, positioning statement and summary. 
 
The report of the third study, which constitutes Chapter 4 of this thesis, is currently 
submitted for publication.  The study itself extended some ideas from Studies 1 and 2 by examining 
the effects of the presence of tears over a merely sad portrayal of affect.  Several functions may 
exist for adult crying. For example, tears are produced as a mechanism by which humans may 
increase empathy in others or serve to elicit greater social support (see Vingerhoets, 2013, for a full 
review). Evidence of this function was reported by Balsters et al. (2013). Study 3 extended the 
Balsters et al. study by investigating how the presence of tears affects gaze dwell-time, in relation to 
trait emotional empathy. Study 3 also investigated the effects of adult crying upon social support. 
For this study, I developed 30-sec video clips for stimuli. Four actors were filmed twice, once 
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recounting a sad personal event, and the second time recounting the identical personal event, 
however this time they were crying. To allow for comparisons, each participant saw four different 
actors, two of whom were crying. The study also examined the potential effect of real versus acted 
portrayals of tears, in that half of the participants were told that the actors were real people, 
recounting real sad events with the other half told they were watching actors. In this study, the 
effect of tears upon social support and emotional connectedness were also investigated through a 
novel charity donation task given to participants after all videos had been watched. 
Contrary to what I hypothesised, no increase in gaze dwell-time to the eye-region was found 
for the crying stimuli, and trait emotional empathy was not associated with either the sad or the 
crying stimuli. Also contrary to predictions was the finding that the reality of the stimulus had no 
effect upon gaze dwell-time to the eye-region. However, as predicted, participants did report greater 
emotional connectedness to the actors to whom they “donated” the most money. In the discussion of 
that paper, I offer several reasons for the findings, including the possibility that the stimuli were in 
fact already sad enough without tears; hence, the addition of tears did not have the predicted effect. 
The study of adult crying and the function of tears in general, remain under researched. This is 
remarkable, as crying is a highly common and explicit expression of emotion in humans. Although 
Study 3 did not find the predicted effects of emotional empathy upon gaze behaviour, the findings 
may inform further study. 
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Abstract 
Successful human social interactions frequently rely on appropriate interpersonal empathy and eye 
contact. Here we report a previously unseen relationship between trait empathy and eye-gaze 
patterns to affective facial features in video based stimuli. Fifty-nine healthy adult participants had 
their eyes tracked while watching a three-minute long ‘sad’ and ‘emotionally neutral’ video. The 
video stimuli portrayed the head and shoulders of the same actor recounting a fictional personal 
event. Analyses revealed that the greater participants’ trait emotional empathy, the more they 
fixated on the eye-region of the actor, regardless of the emotional valence of the video stimuli. Our 
findings provide the first empirical evidence of a relationship between empathic capacity and eye-
gaze pattern to the most affective facial region (eyes). 
 
Keywords: emotion, empathy, eye-tracking, social interaction, eye-gaze patterns 
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Motivated Empathy: 
The Mechanics of the Empathic Gaze 
Human social interaction is highly complex and dynamic, and also, for some, a challenging 
everyday engagement. Our ability to traverse the ever-changing layers of social interaction often 
defines the quality and the depth of the lives we lead. Lying at the heart of successful social 
interaction is the development of empathic responses, which can so closely mirror the affective state 
of others that they automatically induce in us a state of physiological symmetry with another 
(Decety, 2004; Singer, 2006). When emotionally synchronized with others in such a way, a state of 
empathy exists where we are not only able to share, but fully understand the affective states of 
others, allowing us to successfully relate to them by responding in the most socially appropriate 
way (Eisenberg & Miller, 1987).  
Although no unified model of empathy yet exists in the literature, Zaki and Ochsner’s 
(2012) model of empathic responding is comprehensive and well supported. According to the 
model, empathy is comprised of three major components. The first, experience sharing, is defined 
as people’s tendency to subsume, or simply share, the emotions of others, and has been described as 
a form of affective empathy. A second component is mentalizing, thought to be the cognitive facet 
of empathy, which enables the capacity for perspective-taking. The third component, prosocial 
concern, drives the capacity for emotional concern. As such, the motivation people have to act to 
help others depends upon the way they cognitively understand and/or share the emotions of others. 
 It is clear then that the mechanics of empathic responding, in particular our emotional 
concern, are critical to our overall understanding of the nature of successful social interaction. 
However, little is known about the role that positional eye-gaze and face processing play in the 
development of our empathic responses. The aim of the present research was to investigate the 
connection between our trait empathy and the mechanics of face processing. Specifically, we 
propose that the eye-gaze pattern that arises as we process affective regions of faces may be 
subserved by our trait empathy.. 
 This idea was stimulated by recent developments in the autism literature that have identified 
a possible connection between face processing and empathy. Individuals with autism have 
prominent social-emotional difficulties that include empathic-related deficits in perspective taking, 
emotional contagion and mimicry (Baron-Cohen, Leslie, & Frith, 1985; McIntosh, Reichmann 
Decker, Winkielman, & Wilbarger, 2006). Atypical gaze patterns are also a feature of autism (4th 
ed., text rev.; DSM–IV–TR; American Psychiatric Association, 2000), yet studies of social gaze in 
low empathy individuals using eye-tracking technology remain relatively rare. One of the few 
autism studies to include eye-tracking assessed facial gaze patterns in response to Hollywood actors 
performing emotionally laden dyadic scenes from a film (Klin, Jones, Schultz, Volkmar, & Cohen, 
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2002). Viewers with autism were found to attend to the mouth region of faces twice as long as non-
clinical controls, and to the eye-region for half as long. Also, unlike the control participants, those 
with autism did not follow the direction of eye-gaze between the actors. Moreover, a negative 
correlation between participant’s social competence, as measured by the Autism Diagnostic 
Observation Schedule (ADOS) and fixations to the actors body regions were found. 
 It is well known that people typically look for social cues such as eye-gaze direction to 
initiate interactions (Frischen, Bayliss, & Tipper, 2007; Pellicano & Macrae, 2009). It is eye-to-eye 
exchanges, in particular, that are considered vital in establishing or extinguishing social interactions 
(Mason, Tatkow, & Macrae, 2005). In addition to autism, abnormalities in socially-directed eye-
gaze patterns to facial features are seen in other clinical disorders that exhibit low emotional 
empathy, such as schizophrenia and anorexia nervosa (Cornelissen, Hancock, Kiviniemi, George, & 
Tovée, 2009; Joshua & Rossell, 2009; Klin et al., 2002; Schwartz, Marvel, Drapalski, Rosse, & 
Deutsch, 2002). Underscoring a possible link between empathy and visual perception, each of these 
disorders also feature deficits in perception, attention, and motor control (Gillberg, 1999). 
 In addition, individual differences in empathy are likely related to how people respond to 
emotional stimuli, particularly those having to do with the face. For example, people high in 
emotional empathy are more accurate in recognizing emotional facial expressions than are people 
low in emotional empathy (Besel & Yuille, 2010).  Moreover, trait empathy has been associated 
with a greater ability in reading emotional states from the eyes (Baron-Cohen, Wheelwright, Hill, 
Raste, & Plumb, 2001). Thus, one might hypothesize that differences in eye gaze between people 
who are low and high in emotional empathy would be greatest when others are expressing emotion. 
It appears, however, that the only study to date to investigate this hypothesis failed to find support 
for it. In Hall, Hutton and Morgan (2010), an emotion recognition task was designed to examine 
gender differences in eye gaze, the relationship between participants’ trait empathy and eye 
fixations to static facial expressions was also examined. The emotional expressions employed by 
Hall et al. (2010) were anger, fear, disgust, happiness, sadness and surprise and intensity of the each 
facial emotion was morphed from low intensity (30%) to high intensity (100%). Each face was 
displayed for 3 seconds and participants were required to choose as quickly and accurately as 
possible from the six possible emotions. Although women tended to gaze more at the eyes than did 
men, no sex differences were found on the trait empathy measure. Moreover, no overall association 
between eye fixation patterns and empathy was found. It is important to note, however, that the 
stimuli were presented for 3 sec each across 96 trials and involved no context for the expression, so 
that paradigm may have been insufficient to investigate trait differences in empathic responses. 
Therefore, we sought to address this problem in a fundamentally different way using passive 
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viewing and a more naturalistic and engaging stimulus—a person speaking directly to the camera 
about a personal event. 
 
The present study 
 Despite the well-documented variations in social gaze and face-processing ability in some 
clinical disorders characterized by low empathy, the connections between these aspects of social 
interaction have yet to be thoroughly investigated. Here, we aimed to fill this gap in the literature by 
examining a link between emotional empathy and eye fixations to faces within video stimuli using 
an unselected sample of adults in an eye-tracking paradigm. We hypothesized that participants 
would fixate longer to the eye-region of the actor in the emotionally laden condition compared to 
the neutral condition. We further hypothesized that those high in trait emotional empathy would 
spend more time fixating on the eye-region of the actor in both conditions in comparison to those 
low in trait emotional empathy.   
 
Method 
Participants 
 Fifty-nine participants (31 females) aged 18 to 33 years (M= 22) were recruited via a 
Facebook advertisement that targeted adults in the local area.  Thirty-four participants were 
Caucasian, 25 were Asian, and all resided in a large metropolitan city. 
 
Materials and Stimuli 
Participants answered the Interpersonal Reactivity Inventory (IRI; Davis, 1983) presented 
on an iPad. The IRI is a widely used 28-item instrument comprising four related but separate 
subscales each measuring a different dimension of empathy. Of interest in the present study were 
responses to the Empathic Concern subscale, a measure of emotional empathy, which taps into 
compassionate feelings and concern for others in need (7 items; α: Males, .68; Females, .73). 
Examples of items in this subscale include “I often have tender, concerned feelings for people less 
fortunate than me” and “I am often quite touched by things that I see happen”. We were also 
interested in responses to the Perspective Taking subscale, a measure of cognitive empathy that 
evaluates the ability to see things from another’s point of view (7 items; α: Males, .71; Females, 
.75). Items in this subscale include “I believe that there are two sides to every question and try to 
look at them both” and “When I'm upset at someone, I usually try to "put myself in his shoes" for a 
while”. We did not use the Fantasy subscale, as there is ongoing debate over the extent to which this 
definitively taps pure empathy (Baron-Cohen & Wheelwright, 2004). We similarly did not use the 
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Personal Distress subscale as it is not considered to be a reliable, stand alone measure of empathy 
(Baron-Cohen & Wheelwright, 2004). 
Rather than using scenes from major motion pictures as Klin et al. (2002) did, we chose to 
create our own video stimuli using a 20-year-old Caucasian female actor unknown to the 
participants. In addition, the actor was instructed to look directly in the camera as she spoke, as if 
she were having a conversation with the participant. We created two scripted videos, each of 180 
seconds duration. These scripts are available in the online supplementary material. One video was 
an emotionally laden ‘sad’ scenario in which the female actor recalled the fictional onset and 
development of her grandmother’s Alzheimer’s disease. The second video was an ‘emotionally 
neutral’ scenario in which the same actor recalled fictional events occurring while waiting for a 
flight at an airport. The actor was directed to be more expressive in the emotional condition. The 
videos were pilot tested on a sample of participants (N=20), drawn from the same population. Due 
to the differing emotional qualities of each video, a separate rating scale was used for each one. The 
sad video was rated on how sad it was found to be, and the neutral video was rated on its level of 
emotional arousal. The average rating for the emotional video was 3.6 on 5-point scale, which 
indicated a rating between “Moderately sad” and “Very sad”. The average rating for the neutral 
video was 4.8, which indicted a rating between “Slightly emotionally arousing” and “Not 
emotionally arousing at all”. The stimuli were displayed full-screen on a 17-in LCD monitor at a 
resolution of 1024 x 768 pixels. The distance of the display screen from the participant’s eyes was 
590 mm and the bottom of the viewable display was 185 mm from the center. 
 
Procedure 
 All participants were blind to the hypotheses of the experiment and were tested in identical 
environmental conditions by the same researcher.  Each participant was given verbal instructions on 
the tasks they were to perform. To allow for more naturalistic viewing, no further background 
information was provided about the videos. The researcher first asked the participant to complete 
the IRI and then left the room until it was completed.  To record eye movements, participants were 
seated at an Eyelink SR1000 eye-tracking system sampling at 1000 Hz. Participants then had their 
eyes calibrated using a 9-point calibration and drift correction procedure to ensure that the 
positional eye data was consistent across all participants. After calibration, the first of the two 
videos was shown and eye-positions/pupil fixation durations were recorded. Participants remained 
in position and completed a simple distractor task requiring them to listen and repeat one set of five 
numbers back to the researcher and a different set in reverse order. Following this, the standard eye 
calibration process was repeated and the second video was shown. Video order was 
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counterbalanced across participants. At the end of the second video the participant was fully 
debriefed. 
 
Results 
Areas of Interest 
 SR Research Data Viewer v. 1.2.179 software was used to extract eye data. Using a still 
taken from each video as a trial background reference image, an area of interest (AOI) for the eye 
region was generated. Following a previous method (van Reekum et al., 2007), the software was 
used to define and draw the rectangular eye region AOI upon still images representing the video 
clips for both the emotional and the neutral conditions. Although there were minor differences in 
focal depth between the two video clips, the eye region AOIs generated for each condition were 
notionally identical in facial location, pixel area and affective facial feature coverage. The AOIs 
allowed for minor lateral and vertical head movements across each three-minute video. 
Representations of the AOIs and the fixation heat maps can be seen at Figure 2. To aid 
interpretation of Figure 2 it is worth noting that heat maps in particular, may appear to cover a 
smaller area but be more intensely fixated upon and have greater dwell-times than areas covered by 
apparently larger heat maps. Preliminary analyses comparing male and female dwell times to the 
eye-region in both the sad and neutral condition were conducted. No differences were found and 
hence sex was not considered further in the subsequent analyses. 
 Dwell-time percentage to the eyes AOI for the emotional video showed a significant 
correlation with the empathic-concern (emotional empathy) subscale of the IRI, r(57) = .41, p = 
.001. This relationship was not significant for the neutral video, r(57) = .23, p = .080. Dwell-time 
percentage to the eyes AOI for the emotional and the neutral video correlated with the perspective-
taking (cognitive empathy) subscale of the IRI, r(57) = .31, p = .018 and r(57) = .37, p = .004 
respectively. Scatterplots of each of these bivariate relationships are presented in Figure 1.  Dwell-
time percentage to the eye AOI was greater for the emotional video (M = 76.32, SD = 19.48) than 
for the neutral video (M = 69.03, SD = 20.20, t(58) = 4.13, p < .001, d = 0.37). Additional analyses 
of the video order revealed no difference between mean dwell-time percentages for either condition, 
regardless of whether the relevant video was shown as the first or second trial. Descriptive statistics 
for the IRI subscales can be found at Table 1. 
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Table 1 
Mean IRI subscale responses for emotional concern and perspective taking. Responses to the EC 
and PT subscales are not statistically different for males and females. 
 
 
Emotional 
Concern (EC) 
EC Range & 
Median 
Perspective 
Taking (PT) 
PT Range & 
Median 
Male (n=28)     
M 18.75      13-27 17.93      5-28 
SD (4.43)  (5.37)  
 
Female (n = 31)  
 
 
 
M 20.26      10-27 18.77      9-23 
SD (4.67)  (4.45)  
 
Overall (N=59)  
 
 
 
M 19.54      10-27 18.37      5-28 
SD (4.16)  Median 20 (4.88) Median 19 
 
To examine how much of the variance in dwell-time for the emotional video was related to 
empathic concern (EC) and perspective taking (PT), a hierarchical multiple regression analysis was 
performed. At step 1 both EC and PT were entered. In the overall model EC explained 16% of the 
variance in dwell time, R=.41, R²=.16, R²adj= .15, F (1,57) = 11.15, p = .001 and PT accounted for 
20% of the variance in dwell time, R=.45, R²=.20, R²adj= .17, F (1,56) = 7.10, p = .002. However, 
in a stepwise regression, when controlling for EC and PT independently, the results suggested that 
EC was the most important predictor explaining 16% of the variance in dwell time, R²ch = .16, Fch 
(1, 57) = 11.15, p = .001. PT did not significantly add to the variance in dwell time explaining only 
a further 4%, R²ch = .04, Fch (1, 56) = 2.71, p = .105.  
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Figure 1. Scatterplots and regression lines for the relationships between empathic concern and 
perspective taking with eye dwell time for the emotional and neutral videos. 
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Panel 1. 
 
       Typical Empathy                   Low Empathy    High Empathy 
Panel 2. 
 
       Typical Empathy                   Low Empathy    High Empathy 
 
Figure 2.  The top row of each panel shows stills from the neutral video; the bottom row show stills 
from the emotionally intense video. The columns represent data from one participant across each 
condition. Panel 1 illustrates the AOIs and fixations made to each area in relation to empathic 
concern. Panel 2 illustrates of the intensity of observations made to the face shown as a heat map in 
relation to empathic concern. 
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Discussion 
 The suggestion of a relationship between face processing and empathy has its foundation in 
research with individuals with autism and other clinical disorders (Cornelissen et al., 2009; Joshua 
& Rossel, 2009; Klin et al., 2002; Schwartz et al., 2002). However, to date no research has directly 
examined the link between eye-gaze to faces within live action videos and emotional empathy 
within a typical population. Hall et al. (2010) failed to find evidence of a relationship between trait 
empathy and fixations to the eyes of emotional faces. As mentioned earlier, however, they relied on 
brief presentations of static pictures that may not be sufficient, in terms of length of exposure and 
salience of the emotions displayed, to elicit empathic responding.  
It was hypothesized that when watching videos of faces embodying emotional and neutral 
affect, emotional empathy would be positively correlated with fixation times to the eye-region. This 
hypothesis was supported and is consistent with the notion that eye-to-eye encounters are critical to 
successful social engagement (Mason, Tatkow & Macrae, 2005).  In addition, participants spent 
more time looking at the facial eye-region in the emotionally laden video than in the neutral video. 
The results are also consistent with the findings of Klin et al. (2002) involving children with autism. 
Here, non-clinical individuals watching emotionally intense scenes pay more attention to the eye-
region of a face than they did the rest of the face. The divergence between the results reported here 
and those of Hall et al. (2010), noted above, is likely due to the longer presentation duration and the 
dynamic video stimuli design of the current study offering the opportunity for greater emotional 
engagement. This is an important procedural point that future studies of empathy and eye-gaze will 
need to consider.  
Our findings showed strong associations between both emotional and cognitive trait 
empathy and dwell-time to the eye-region of the actor. To determine which of these two 
components of empathy was the best predictor of dwell time we entered scores for these predictors 
into a hierarchical multiple regression analysis. The results of the regression confirmed our 
prediction that trait emotional empathy was underlying the dwell time effect and is of primary 
interest here. Moreover, our findings indicate that the possession of a higher empathic response may 
motivate individuals to employ a gaze pattern that searches for affective social cues primarily from 
the eyes of other faces. We term this pattern of increased gaze to the eye-region of affective faces as 
the “empathic gaze”. Moreover, we suggest it is this process that allows closer synchronization of 
affective states in face-to-face encounters thus driving the quality of our social interactions.  
The idea of an “empathic gaze” is supported by the variation in gaze patterns across the 
spectrum of empathic responding. As depicted in Figure 2, gaze patterns differ for those with high 
empathy, where gaze is fixated heavily on the eye-region, compared to those who are lower in 
empathy, where gaze falls away from the eyes, and generally in an irregular pattern. It may be that 
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the capacity to readily fixate on the eyes, the strongest region of facial social information, is 
reduced for those with low empathic response. Without this social anchor, their gaze pattern may 
become irregular. 
There may be other reasons for the variation in empathic gaze found in the present study. 
Despite the fact that the IRI is a commonly used, valid, and reliable instrument for measuring 
aspects of empathy, the possibility exists that some participants may seek to respond in more 
socially desirable ways. This could account for the larger number of participants at the higher end 
of the empathy scale. Future studies could address this by engaging sample populations known to 
be lower and higher in empathy and then perform a between groups analysis. Additionally, given 
the nature of the questions in the IRI it is possible that despite not being informed of the purpose of 
the study, some participants linked the nature of the video stimuli with the empathy scale. 
Despite these limitations, it is appears that a face-processing continuum exists such that 
some individuals possess more effective configural face processing capabilities than others. It has 
been shown that individuals at the low end of empathic response, such as those with autism 
spectrum disorder, have a propensity to process faces on a more featural level (Falck-Ytter, 2008; 
Hobson, Ouston, & Lee, 1988; see also Jones & Klin, 2013). However, in the light of the present 
findings, emotional empathy levels should now be considered as one of the potential factors driving 
face processing. A recursive process may be evident such that higher emotional empathy motivates 
individuals to concentrate their gaze to the eye-region, which in turn facilitates more effective 
emotional synchrony with others to achieve empathy.  
 The empathic gaze as revealed in the present study is an important new finding that may yet 
prove to be a fundamental piece of the empathy puzzle. In order to be as one with another, we look 
to the eyes. It is possible that this addition to our understanding of the connection between empathy 
and face processing may open new areas of research to benefit all those who struggle with social 
interaction. Empathy may be largely determined simply by the way we look at faces. 
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Abstract 
Eye-to-eye engagement and disengagement is central to social interaction (Mason, Tatkow, & 
Macrae, 2005). Therefore, gaze patterns to the eye-region of dynamic emotional stimuli may be 
seen as an indication of social emotional engagement. Eye-gaze patterns to 3-min dynamic 
emotional facial expressions have previously been shown to be associated with empathic response 
(Cowan, Vanman, & Nielsen, 2014). Here, we examined the implications of brief exposure to 
dynamic emotional expressions and the role that identification of these expressions plays upon 
effective engagement of emotional empathy. Sixty healthy adults had their eyes tracked as they 
watched very brief, 2- to 3-sec emotional videos of actors portraying sadness, joy, anger, fear, and 
interest, and then identified each emotion. Analyses revealed that whereas empathy was not 
associated with gaze-dwell time to the eye-region of these very brief emotional videos, dwell time 
to the eyes was greater for the expression of Sadness than for Joy, Fear, and Interest but not 
significantly higher than for Anger. Optimal empathic engagement may require longer exposure to 
dynamic facial expressions of emotion to reach a peak, and that the ongoing response of emotional 
empathy towards a dynamic emotional face can be hampered by requiring identification of 
emotional expressions. 
 
Keywords: Empathy, Eye-tracking, Dynamic stimuli, Social interaction, Gaze patterns, 
Facial expressions, Emotional expression recognition 
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The changing face of empathy: Highly social expressions elicit eye-gaze,  
but brief exposure and judgment of emotional expressions disrupt empathic engagement 
 
Successful human social interaction depends in no small part on our ability to empathize 
with others; indeed, empathy plays a crucial part in maintaining the social fabric of society. Those 
with empathy deficits can appear cold and distant to others, their social bonds becoming weakened 
and often labored (Watt, 2005). Notably, humans possess empathic-like responses from early in life. 
For example, newborns will cry more and show facial expressions of distress longer when they hear 
recordings of other newborns crying than they do when they hear their own cries (Dondi, Simion, & 
Caltran, 1999). This ability to recognize others’ emotions, or “empathic accuracy”, continues to 
develop through the lifespan and is a cornerstone of our capacity to respond to others in the most 
appropriate way (Ickes, 1993). A critical component to empathic accuracy, and a fundamental part 
of social interaction (Adolphs, 1999), is our proclivity for reliably identifying facial expressions--
something that we are very good at (Ekman & Friesen, 1971). The question remains, how exactly 
do we look at emotional expressions and are the gaze patterns we employ associated with our 
empathic ability? It has not yet been established that there are advantages to particular gaze patterns 
that people use when observing emotional expressions. The use of dynamic video stimuli in the 
current study provides an opportunity to measure how gaze patterns may change as emotions rise 
and fall, and how this may vary across different emotions.  
According to Zaki and Ochsner (2012), empathy has three specific components. The first 
component, a form of emotional empathy known as ‘experience sharing’, is the tendency to 
assimilate and share in other people’s emotions. The second component, a form of cognitive 
empathy known as ‘mentalizing’, is what drives our capacity for perspective taking. Prosocial 
concern is the third component and this may underpin the motivation people have to act selflessly 
(Zaki & Ochsner, 2012). However, any such action depends on how people rationalize and share the 
emotions of those around them. Following the tenets of this model, although we may be “hard-
wired” for empathy, successful social interaction will depend on how well we optimize and 
integrate these empathic processes.  
Research using static emotional facial stimuli has revealed positive associations between 
emotional empathy and emotional expression recognition accuracy (Besel & Yuille, 2010; Carr & 
Lutjemeier, 2005; Gery, Miljkovitch, Berthoz, & Soussignan, 2009). A crucial part of this process 
may be the role that eye-gaze plays during face processing. However, to date, studies that directly 
investigate self-reported empathy and facial expression recognition are few, and investigations that 
employed dynamic emotional facial stimuli rather than static stimuli are fewer still. This is 
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surprising considering that it is more ecologically valid to examine gaze to moving facial 
expressions, like the ones we encounter in daily social interactions. 
Eye-to-eye engagement and disengagement is a cornerstone of social interaction (Mason et 
al., 2005). Highlighting this, a recent study measured the amount of time that participants looked 
directly at the eye region of a face when observing an actor portraying a sad or neutral three-minute 
vignette (Cowan et al., 2014). Gaze patterns of the observer to the eye-region of the actor were 
strongly associated with individual empathic concern as measured by the Interpersonal Reactivity 
Inventory (IRI; Davis, 1983). That is, higher empathic concern was associated with greater eye 
dwell-time to the eye-region of faces when observing the videos, regardless of their emotional 
valence.  
Other research sheds light on how humans may attend to the ever-changing array of facial 
expressions that we are exposed to. For example, processing of emotional facial expressions varies 
across emotions, such that the facial regions typically associated with specific expressions elicit 
greater eye-gaze dwell-time, such as the eye-region for sadness, which captures more initial gaze 
attention than do other emotions (Eisenbarth & Alpers, 2011). Understanding the basic mechanics 
of face perception in humans is critically important to comprehending how face processing and 
empathy may be related. 
Configural processing is the ability to perceive a human face as an independent image 
merely by the typical relationships between facial features and their spatial arrangement (Carbon & 
Leder, 2005; Maurer, Grand, & Mondloch, 2002; Tanaka & Farah, 1993; Tanaka & Sengco, 1997). 
When configural face processing breaks down, deficits in empathy and expression recognition can 
result. For example, face-processing research in populations known to experience difficulty with 
empathic responses, such as autism spectrum disorder (ASD), has shown no preference for any 
particular facial feature (Dalton et al., 2005; Hernandez et al., 2009). Other clinical populations 
featuring empathy deficits exhibit similar irregular facial scanning patterns, such as delays and 
deficits in decoding sad and angry expressions in schizophrenic patients (Bediou et al., 2005). If 
gaze patterns to faces do vary with self-reported emotional empathy, this may have crucial 
consequences for affective emotion recognition in general, and may play a role in mediating 
empathic responses. 
The link between empathic responding and face processing is clear—particularly for gaze to 
the eye-region of faces, which is rich in social cues. Compared to other facial expressions of 
emotion, it has been shown that sad expressions elicit greater initial eye-gaze fixations to the eye-
region in typical individuals viewing static emotional stimuli (Eisenbarth & Alpers, 2011), and 
higher dwell-time to the eye-region when viewing sad versus neutral videos (Cowan et al., 2014). 
Sadness has been shown to be related to empathy (Fultz, Schaller, & Cialdini, 1988), and facial 
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expressions of sadness appear to act as an appeal to others to bond with us and to help us, and fast 
responses to expressions of sadness may be an important evolutionary survival skill (Chammat, 
Foucher, Nadel, & Dubal, 2010). More generally, sadness as an emotion underpins our drive to 
reestablish attachments and to recover any loss we may experience. Thus, from an evolutionary 
perspective, sadness would appear to be a highly adaptive emotion (Wolpert, 2008). The presence 
of tears is not required to communicate sadness, but tears may serve to increase our ability to 
recognize sad expressions, drive greater social support in observers, (Balsters, Krahmer, Swerts, & 
Vingerhoets, 2013), and increase our empathic response  (Hendriks & Vingerhoets, 2006). The 
presence of tears also acts as a strong indication of the emotional valance of a face. Research has 
shown that when tears are digitally removed from a picture of a crying face, the face is then 
reported to be less sad (Provine, Krosnowski & Brocato, 2009). 
 
The present study 
The present study was stimulated in part by Cowan et al. (2014), who reported that trait 
emotional empathy may be associated with increased dwell-time to the eye-region--a finding they 
coined the “empathic gaze”. Using an unselected sample of healthy adults, Cowan et al. found that 
overall dwell-time to the eye-region within 3-minute long videos was greater for sad stimuli than 
neutral, indicating that sadness may attract eye-gaze more strongly than other expressions. Here, we 
aimed to build on these findings by introducing an array of dynamic emotional expressions—
sadness, joy, fear, anger, and interest. We employed a similar eye-tracking paradigm to investigate 
whether the “empathic gaze” response can be sustained with much shorter dynamic video stimuli 
using presentation times of two to three seconds. We also extended the aims of the study to 
investigate how emotional empathy may relate to emotional expression recognition, and, more 
generally, how eye-gaze dwell-times to the eye-region would differ across such brief portrayals of 
emotion. 
Prior research has suggested that higher emotional empathy is associated with increased 
gaze dwell-time to the eye-region of emotional stimuli. In addition, gaze dwell-time to the eye-
region has been found to be higher for sad stimuli than for neutral stimuli. Therefore, we 
hypothesized that dwell-times to the eye-region would be positively associated with higher 
emotional empathy, and that this effect would be highest for observations of the sad stimuli. 
Second, sadness has been shown to elicit more initial fixations to the eye-region than for other 
emotions. Tears are also often associated with sadness; therefore, attention to the eye-region could 
increase as people scan for them. We hypothesized that participants would dwell longer on the eye-
region of actors in the sad condition, than for the other emotions. Third, in line with prior research 
showing better expression recognition to be associated with higher emotional empathy, we 
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hypothesized that those higher in a measure of emotional empathy would a) more accurately 
recognize facial expressions and b) a positive relationship between empathy and scores on the 
Reading the Mind in the Eyes test where only the eye-region is seen. 
 
Method 
Participants 
 Participants were 60 students (30 females), aged 17 to 48 years (M = 19.8), and recruited 
from the student population of a large metropolitan university in Australia. Forty-nine participants 
were Caucasian and 11 were Asian. Participants received course credit for their participation.  
 
Materials, Stimuli and Equipment 
Interpersonal Reactivity Index 
Participants completed the Interpersonal Reactivity Inventory (IRI; (Davis, 1983) presented 
online. The IRI is a commonly used 28-item instrument comprising four separate subscales, each of 
which taps in to a different dimension of empathy. Of primary interest in the present study were 
responses to the Empathic Concern subscale, a measure of emotional empathy, which taps into 
compassionate feelings and concern for others in need (7 items; Males, α=.68; Females, α=.73). 
Examples of items in this subscale include “I often have tender, concerned feelings for people less 
fortunate than me” and “I am often quite touched by things that I see happen”. We were also 
interested in responses to the Perspective Taking subscale, a measure of cognitive empathy that 
evaluates the ability to see things from another’s point of view (7 items; Males, α=.71; Females, 
α=.75). Items in this subscale include “I believe that there are two sides to every question and try to 
look at them both” and “When I'm upset at someone, I usually try to "put myself in his shoes" for a 
while”. The Fantasy subscale was not used, as there is ongoing debate over the extent to which this 
definitively taps pure empathy (Baron-Cohen & Wheelwright, 2004). We similarly did not use the 
Personal Distress subscale as it is not considered to be a reliable, stand alone measure of empathy 
(Baron-Cohen & Wheelwright, 2004). 
GEMEP Corpus 
The visual stimuli consisted of 20 short, 2-3 sec videos taken from the Geneva Multimodal 
Emotion Portrayals corpus (GEMEP) (Bänziger, Mortillaro, & Scherer, 2012). The GEMEP corpus 
provides many standardized portrayals of dynamic facial and bodily expressions, by ten Caucasian 
actors who are approximately 30 years of age. The bodily expressions include postures, movements, 
and gestures of 18 different emotions. The current study utilized five of these emotions: Joy, 
Sadness, Anger, Fear and Interest. Each short video is accompanied by a sentence of nonsense 
words spoken by the actor. The words are always the same, but they are intoned in accordance with 
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the prosody of the emotion being portrayed. Full details on the development and utility of the 
GEMEP corpus are available in (Bänziger et al., 2012). 
Emotion recognition screen 
The emotion recognition screen required participants to respond to one question; for 
example, “which of the following emotions have you just seen?” Five responses were presented, 
“Joy, Sadness, Anger, Fear or Interest”, one of which is correct. Participants used a mouse to 
indicate their choice and their response was recorded. The responses are scored in the following 
way. For each of the 20 emotions the participant chooses from a list of possible responses. If the 
chosen emotion is correct a "1" is scored, if it is incorrect a "0" is recorded. All correct answers are 
then summed to give a total correct out of 20 for each participant. 
Reading the mind in the eyes test 
The reading the mind in the eyes test (Baron-Cohen, Wheelwright, Hill, Raste, & Plumb, 
2001) is a measure of adult ability to “mentalize”, that is to understand the thoughts and feelings of 
others merely by looking at the eye-region of a person’s face. This test was presented online to 
participants. It consists of 36 monochrome pictures of the eyes of various adults in different 
emotional poses. Each pair of eyes is accompanied by four possible choices that vary from picture 
to picture, such as “Fantasizing, Thoughtful, Hostile, or Despondent”. These choices describe the 
potential thoughts and feelings conveyed by the pair of eyes in question. Participants choose the 
most appropriate response for each pair of eyes. The test is scored in the following way. Each 
response is recorded then compared against the standard correct answer. If the response is correct a 
"1" is scored, if the response is incorrect a "0" is recorded. All correct answers are then summed to 
give a total correct out of 36. 
Eye-tracking system 
 A SensoMotoric Instruments RED remote eye-tracker was used to capture eye movement 
data. The tracker was operated at 120 Hz and was positioned unobtrusively below a 22-inch color 
monitor. The stimuli were displayed on this monitor at a resolution of 1280 x 720 pixels. 
 
Procedure 
All participants were tested in identical environmental conditions. They were given verbal 
instructions on the tasks they were to perform, but were blind to the hypotheses of the study to 
allow for more naturalistic eye-tracking. Participants were first asked to complete the IRI followed 
by the “mind in the eyes test”. They were seated at an SMI RED remote eye-tracking system set to 
record eye-movements, sampling at 120 Hz. A nine-point calibration and four-point validation 
procedure for the eye-tracking was conducted prior to each of the five GEMEP videos per block. 
After each calibration procedure participants were presented with a white screen containing a 
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fixation cross towards the lower part of the display. Once participants had correctly stared at the 
center of the cross for one second, the next video would automatically begin playing. Participants 
simply watched the video. After each video, the emotion recognition response screen displayed and 
participants were prompted to make a selection for the emotion they had just viewed. Following this 
the calibration procedure was repeated and the next video in the sequence was shown until all four 
blocks of five videos were had been seen and responded to. The blocks were counterbalanced across 
participants. On completion the participant was debriefed. 
 
Results 
Areas of Interest 
 SensoMotoric Instruments BeGaze v 1.3 software was used to process the eye data. As 
dynamic videos were used as stimuli, areas of interest around the eyes and the mouth were required 
to move in concert with the movements of the actor in each video. Following a previous method 
(van Reekum et al., 2007) the software was used to construct the areas of interest (AOI) for each of 
the video stimuli that were used. The AOIs were specifically tailored to match the unique 
movements of the head of the actor in each video. 
 
Mean Empathy Scores 
Table 1 
Mean IRI subscale responses and empathy ranges for emotional concern and perspective taking. 
 
Emotional 
Concern (EC) 
EC Range 
(Max 28)  
Perspective 
Taking (PT) 
PT Range  
(Max 28) 
Male (n=30)     
M 19.67   11 - 26 17.17     8 - 25 
SD (3.90)  (4.49)  
 
Female (n = 30)  
 
  
M 21.13   10 - 28 17.43     7 - 27 
SD (4.29)  (5.54)  
 
Overall (N=60)  
 
  
M 20.40   10 - 28 17.30     8 - 27 
SD (4.13) Median 21 (5.00) Median 17 
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Table 2 
Mean Mind in the Eyes Test Responses, Ranges and Median Scores. 
 
Total Correct 
Responses 
  Range 
(Max 36)  Median Scores 
Male (n=30)    
M 26.73   15 - 31 27.5 
SD (3.76)   
 
Female (n = 30)  
 
 
M 26.57   17 - 35 27 
SD (4.09)   
 
Overall (N=60)  
 
 
M 26.65   15 - 35 27 
SD (3.90)   
 
Mean Dwell Times 
Data 
 Dwell times were computed for all trials, regardless of the accuracy of expression 
recognition judgement, p values are not corrected for multiple comparisons. 
In a preliminary analysis, male and female dwell-times to the eye-region were compared for 
each emotional video. No differences were found; therefore, gender was not considered further. A 
repeated measures ANOVA was performed. Mauchly’s test indicated that the assumption of 
sphericity had not been violated X2(9) = 3.11, p = .96. The results of the ANOVA showed a main 
effect of emotional video. Mean dwell-time percentage to the eye-region differed significantly 
between emotional-video-type F(7.96) = 90.79, p < .001. As is evident in Figure 3, post hoc 
pairwise comparisons showed greater dwell-time percentage to the eye-region of the Sad video than 
for the Joy video, the Fear video, and the Interest video, t(58)=4.71, p < .001, t(58)=3.98, p < .001 
and t(58)=2.18, p = .034 respectively. Dwell-time percentage to the eye-region, however, did not 
differ between the Sad video and the Anger video, t(58)=1.35, p = .18. Further analysis revealed 
greater dwell-time percentage to the eye-region of the Anger video than for the Joy video and the 
Fear video, t(58)=2.59, p = .012 and t(58)=3.32, p = .002 respectively. Dwell-time percentage to the 
eye-region, however, did not differ between the Anger video and the Interest video,  t(58)= .68, p = 
.498.   
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Figure 1. A representation of the mean dwell-times to the eye-region of each of the emotional 
expressions. 
Expression Accuracy 
Mean expression accuracy (out of a possible 20) across all participants was 67.9% 
(M=13.58, SD=1.99). 
Correlational Analysis 
No significant correlations were found between the empathic concern (emotional empathy) 
subscale of the IRI and emotion recognition accuracy scores, r(58) = -.07, p =.60 or The Mind in 
the Eyes test, r(58) = -.09, p =.50. No relationships were found between empathic concern and 
dwell-time percentage to the eye region of the sad video r(58) = -.22, p =.09, the joy video r(58) = -
.08, p =.53, the anger video, r(58) = -.12, p =.34, the fear video r(58) = 0, p =.98 or the interest 
video r(58) = -.08, p =.55. No significant correlations were found between the perspective taking 
(cognitive empathy) subscale of the IRI and emotion recognition accuracy scores, r(58) = -.20, p 
=.13 or The Mind in the Eyes test, r(58) = -.02, p =.90. No relationships were found between 
perspective taking and dwell-time percentage to the eye region of the sad video r(58) = -.02, p =.90, 
the joy video r(58) = -.08, p =.54, the anger video, r(58) = -.03, p =.81, the fear video r(58) = .01, p 
=.97 or the interest video r(58) = -.05, p =.70.  
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Discussion 
 This study investigated the relationships between emotional empathy, face processing 
ability, and facial emotional expression recognition—a network of interrelationships suggested by 
recent eye-tracking research that linked empathic ability to face processing and eye-gaze patterns 
(Cowan et al., 2014). Other research has shown links between expression recognition and empathic 
response and the evolutionary and adaptive reasons for human attention to facial expressions of 
sadness (Carr & Lutjemeier, 2005; Wolpert, 2008). The aim of the present study was to determine 
how eye-gaze dwell-times to the eye-region of dynamic video stimuli may differ across varying 
emotional expressions, and the extent to which emotional expression recognition accuracy and 
dwell-time may be associated with emotional empathy. Although emotion-related eye tracking 
studies using static stimuli have been reported previously, people typically engage socially with 
living, moving people and observe ever-changing facial expressions of emotion. Therefore, it was 
crucial to explore the processes and limits of natural human social interaction by using dynamic, 
moving stimuli. 
In the present study participants watched brief videos of actors conveying emotional stimuli 
and were subsequently required to identify each emotion. Our primary focus was to examine how 
empathic concern may be associated with eye-gaze dwell-time to the eye-region of actors across 
different emotional dynamic stimuli. It was hypothesized that dwell-times to the eye-region would 
be positively associated with empathic concern--a measure of emotional empathy, and that this 
effect would be highest in the sad video condition. The results did not support this hypothesis. No 
association between empathic concern and dwell-times to the eye-region across any of the emotions 
was found. A likely reason for this result is that the presentation time of two to three seconds for the 
emotional videos is too short for an emotional engagement to develop. Prior research has postulated 
that responses to the emotion of sadness take longer to reach their peak intensity (Goldin et al., 
2005). As noted, Cowan et al. (2014) aggregated dwell-times to the eye-region across a sad video of 
three minutes duration. This suggests that longer viewing durations to dynamic emotional stimuli 
are necessary for optimal emotional engagement to occur, and this may be more so for sadness. 
Moreover, requiring participants to identify an emotion changes the engagement with the stimuli 
from one of natural social observation, to one of emotional expression judgment and adds cognitive 
load. If participants are no longer engaging on a social level with the stimuli, their scan paths may 
change, subsequently altering dwell-time duration to the eye-region. Cognitive load has been shown 
to reduce empathic responses (Meiring, Subramoney, Thomas, Decety, & Fourie, 2014). Therefore, 
it is possible that, if participants need to attend to the conscious self-report, any link between self 
reported emotional empathy and eye-gaze may be lost. 
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We hypothesized that participants’ eye-gaze would dwell longer on the eye-region of actors 
in the sad condition, more than for the other emotions. In line with previous research (Eisenbarth & 
Alpers, 2011), this hypothesis was partially supported. The Sad dynamic stimuli attracted 
significantly more dwell-time to the eye-region of the actors than for Joy, Fear and Interest. Dwell 
time between Sad and Anger, however, did not differ significantly.  Sadness is often associated with 
the presence of tears. Whereas tears are not specifically required to communicate sadness, they 
make it easier to recognize sadness and have been shown amplify specific emotional characteristics 
in observers such as increased social support (Balsters et al., 2013). It is likely that people look 
more to the eye region for sad expressions because they are looking for the presence of tears. 
Research has suggested an evolutionary adaptive aspect to the emotion of sadness (Balsters 
et al., 2013; Wolpert, 2008). It is possible that anger may also be a highly adaptive signal, similar in 
intensity to sadness. Indeed, recent research suggests that the facial expression of anger may exist to 
escalate threat validity (Reed, DeScioli, & Pinker, 2014) and to intensify an individual’s signals of 
strength (Sell, Cosmides, & Tooby, 2014) to others.  
Contrary to our hypothesis, no association between expression recognition accuracy and 
emotional empathy was found. Past research has consistently shown a positive association between 
higher emotional expression accuracy, and self-reported emotional empathy (Besel & Yuille, 2010; 
Carr & Lutjemeier, 2005). For the present study, the mean expression recognition accuracy across 
all participants was moderately good at 67.7%; it was therefore surprising that no correlation with 
emotional empathy was found here. One explanation may be that it is possible that the emotions 
were relatively easy to identify, therefore if accuracy produced ceiling effects, then opportunities to 
detect an association with empathy would decline.  It is also worth noting that the overwhelming 
majority of previous studies have used short duration static images, when specifically testing for an 
association between empathy and expression recognition. Video clips, as used here, portray changes 
in emotional information over a longer duration than a briefly presented static image; this may 
make it easier for a wider range of people across the empathy spectrum to identify expressions. This 
could effectively disrupt the empathy / expression recognition association that has been found in 
prior research using static images. The current study was not designed to address this phenomenon; 
however, this is an important consideration that future studies should explore. It is also possible that 
trait emotional empathy may be associated with the recognition of specific individual emotions 
rather than overall expression recognition abilities. Future studies should address this by 
investigating direct associations between trait emotional empathy and individual emotional 
expressions. 
Finally we hypothesised that there would be a positive association between emotional 
empathy and the reading the mind in the eyes test. The reading the mind in the eyes test only shows 
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the eye-region of faces, and requires people to make judgements on the thoughts and feelings of the 
people portrayed. It was thought that those higher in empathy would score more highly on this test, 
which would further underpin the importance of the eye-region in communicating social and 
emotional cues. Unexpectedly this hypothesis was not supported. It is possible that this test is less 
ecologically valid than it used to be. The pictures are all monochrome, they are all of mature 
Caucasian men and women, and they appear quite dated. In addition some of the words used to 
describe the thoughts and feelings of the pictures may be difficult for non-native English speakers 
to understand clearly (e.g., "aghast"). 
 We did not find the expected association between empathic concern and dwell-time to the 
eye-region of emotional faces. We suggest three possible reasons for this finding. First, it is likely 
that the video length of two to three seconds is too brief to allow full emotional engagement. 
Empathy may well be automatic, but it is likely that the brief exposure reported here is not long 
enough to permit deep understanding of another’s feelings and hence for appropriately 
synchronizing emotional states with them. The corollary of this is, that in terms of “empathic gaze” 
it is likely that the expected eye-gaze pattern and gaze dwell-time to the eye-region takes time to 
build to the point at which it may correspond with self-reported empathy.  Second, the present study 
required participants to judge the emotion they had just witnessed; it is possible that this altered the 
gaze pattern used by participants from one of natural observation, to a more deliberate pattern. 
Third, restriction of range may be a possible limitation. This study primarily used psychology 
students as the population. It is possible that psychology students may have higher than average 
empathy scores than the general population. 
This study has, however, shown that when using dynamic-action emotional stimuli, two of 
humans’ most socially salient emotional expressions, sadness and anger, garner more gaze dwell-
time to the eye-region than joy, fear and interest. These findings are important and novel, as studies 
using eye tracking to dynamic emotional stimuli are few and responses to stimuli such as these 
represent a more real-world reaction. When taken into account with our reasoning for the lack of 
association between empathy, eye-region dwell-time and expression recognition accuracy, our 
findings may take on significance. They may indicate a more bottom-up approach to emotional 
response, underpinning the idea that longer exposure to emotional stimuli is required to fully 
develop an appropriate empathic response. Future research should shed further light on our 
“empathic accuracy”, one of our most critical and fundamental traits. 
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Abstract 
We used an eye-tracking paradigm, with short emotional videos as stimuli, to investigate the 
relationship between trait emotional empathy and gaze to the eye-region for tearful faces. We also 
examined the associations between observed tearfulness, emotional connectedness, and social 
support. One half of the 103 participants were told that they were watching actors recounting 
fictional sad stories, whereas the remainder were told they were watching real people. No 
relationship between emotional empathy and dwell-time was found for either the tears or no tears 
conditions and perceived reality of the observed situation did not affect dwell-time. Emotional 
empathy, however, was found to be positively associated with a measure of social support and 
feelings of emotional connectedness to the actors portrayed in the video. The current research 
provides some support for the idea that tears may serve to increase social support and emotional 
connectedness; yet this is not reflected in gaze behaviour to the facial eye-region. It is possible that 
in already very sad dynamic stimuli, tears do not make a difference. 
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The silent tracks of our tears: 
Tears increase emotional connectedness, but do not affect gaze to sad faces 
 
Your friend is sad and crying, tears are rolling down her cheeks, but you ignore her and 
simply continue reading this journal article. Most contemporary theories explaining the function of 
tears would propose that your friend’s tears would increase your empathic response, you would feel 
closer to her, and you would want to help her (see Vingerhoets, 2013). Failure to enquire why she is 
crying and not offering comfort would be considered inappropriate by most societal standards. 
Indeed, we live in a world where sociality depends greatly upon empathy, and without it survival 
would likely be compromised. The reality is the overwhelming majority of us, although our 
capacity for empathic response varies greatly, have optimal empathic capabilities that help to 
maintain our social bonds. According to Cowan, Vanman, and Nielsen (2014), our empathic 
response may in fact be driven by the innate eye-gaze patterns we use during social-emotional 
interactions with others, and in particular our capacity to maintain eye-contact in the face of strong 
emotions. So, if you are unable to gaze into the eyes of your sad friend and see her tears, perhaps 
this is why your empathy for her is compromised.  
Adult crying is surprisingly under-researched. The theoretical literature is well developed 
(see Vingerhoets, 2013 for a thorough review); however, to date there are still remarkably few 
empirical studies that test these theories. Some research into the functions of, and responses to, 
adult crying does exist. Here we aimed to integrate work that has examined the sociality of crying, 
its capacity to increase empathic response and social support, with eye-gaze patterns. Specifically, 
we used eye-tracking to measure how humans may attend to the eye-region of sad and, in particular, 
crying faces. Although sadness relies heavily on the facial eye-region to convey the emotional 
information required by observers for an appropriate emotional response, crying tears may add 
another dimension to the emotional complexity of a sad facial expression. Additionally, tears act to 
remove ambiguity about the emotional valence of a face. For example, Provine, Krosnowski and 
Brocato (2009) found that when tears were digitally removed from pictures of crying faces they 
were reported to be less sad than when tears were present. 
Crying appears to act as a relief mechanism and often the person crying is unable to cope 
with an overwhelming situation or event (Vingerhoets, Boelhouwer, Van Tilburg, & van Heck, 
2001). However, it is the empathy-inducing capacity of tears that is of fundamental importance to 
the current study. It has been suggested that sadness is a highly social emotion, which increases the 
empathic responses of others by signaling a need for support (Nadel & Muir, 2005; Nelson, 2012; 
Panksepp, 1998). Others have suggested that adult crying may be an attachment and bonding 
behavior (Hendriks, Croon, & Vingerhoets, 2008; Nelson, 1998; 2012) that is specifically targeted 
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at eliciting empathy and prosocial support in observers (Hendriks & Vingerhoets, 2006). These 
views are supported by research that has shown a positive association between empathy and the 
frequency of emotional tears (see Vingerhoets & Cornelius, 2001), and that tears elicit a greater 
understanding of the need for social support by observers (Balsters, Krahmer, Swerts, & 
Vingerhoets, 2013). 
A strong link exists between adult crying and empathic response, so it is important to gain a 
better understanding of crying’s role in the basic mechanics of human empathy. Theoretical 
accounts of the genesis, development, and purpose of empathy continue to converge. Empathy at its 
simplest appears to be a human ability to not only share, but to experience the feelings of another 
(Decety & Lamm, 2006; Singer & Lamm, 2009). This level of emotional synchrony does, however, 
appear to rely upon a number of sub-processes such as the effect of emotional priming, emotion 
recognition skills and emotion contagion (Singer, 2006; Walter, 2012). One well-supported model 
proposes empathy to consist of three components, ‘experience sharing’, ‘mentalizing’, a form of 
perspective taking, and ‘prosocial concern’, our ability to undertake selfless acts (Zaki & Ochsner, 
2012). Empathy is considered by many to be innate, yet successful empathic and social interaction 
may depend upon our ability to integrate these three empathic processes. From an evolutionary and 
biological standpoint, empathy can be thought of as comprising two parts. First, the prediction of 
the behaviour of others, and second, a driver of prosocial behaviour (Eisenberg et al., 2002; Smith, 
2006). More specifically, the desire to help those in need is also positively associated with empathic 
response (Eisenberg & Miller, 1987).  
Empathic responses have been positively associated with specific gaze patterns, such that 
higher levels of self reported empathic concern promote greater gaze dwell times to the eye-region 
of faces (Cowan et al., 2014). Little research investigating links between empathy and gaze patterns 
exists. This is surprising given the large body of research covering empathy, social interaction, and 
social gaze. For example, gaze direction is known to be a powerful social cue, commonly used to 
start social interactions (Frischen, Bayliss, & Tipper, 2007; Pellicano & Macrae, 2009). However, it 
is mutual eye-contact that is crucial to the establishment and quality of interactions (Mason, 
Tatkow, & Macrae, 2005). Emotional empathy also plays a part in emotional expression 
recognition, with empathy being positively associated with accurate facial expression recognition 
(Besel & Yuille, 2010). It is the facial eye-region that appears to be intrinsically linked with trait 
empathy when attempting to understand the emotional states of others (Baron-Cohen, Wheelwright, 
Hill, Raste, & Plumb, 2001).  
 Not all facial emotions are processed in the same way by different observers. Individual 
facial regions do not capture equal gaze attention when decoded (Eisenbarth & Alpers, 2011). 
Indeed, for the emotions of sadness and anger, the eye-region has been shown to capture more gaze 
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attention, relative to the mouth region, than it does for other emotions and, underscoring its 
importance, sadness in particular elicits more initial gaze fixations than other facial emotional 
expressions (Eisenbarth & Alpers, 2011). 
The current study 
The current study investigated whether tears increase emotional empathy, and thus elicit 
greater social support in observers (Hendriks & Vingerhoets, 2006). In addition, some eye-tracking 
studies have shown the eye-region of facial expressions of sadness to capture more eye-gaze dwell 
time than neutral expressions (Cowan et al., 2014). Here, we used an eye-tracking paradigm to 
investigate potential associations between empathic response, and eye-gaze to the eye-region of sad 
and crying faces, portrayed in dynamic, short videos of 30-s duration. This duration was chosen as a 
suitable length with which to engage participants emotionally without fatiguing them. Given that 
there were four quite different sad stories, the task was designed to ensure that participants could 
easily remember the content of each video and did not disengage before they had viewed all four 
stimuli.  
Of course, the observation of emotion can elicit an appropriate empathic response in most 
people. Research has also shown that watching acted emotions, such as those portrayed in films and 
television can induce in us emotional, behavioural, and physiological responses, consistent with the 
type of film being watched (Mauss, Levenson, McCarter, Wilhelm, & Gross, 2005). On the other 
hand, an interaction with a real, crying person may serve to further amplify our emotional, 
behavioural and physiological responses. If our emotional engagement is greater in real situations, 
then this may be reflected in gaze dwell-time to the eye-region and may be amplified for those with 
greater trait emotional empathy. To test this, half of the participants were instructed that they were 
viewing actual sad accounts, whereas the remaining participants were informed that they were 
viewing fictional sad accounts. We further examined whether empathic response is positively 
associated with an emotional connection to the individuals portrayed in the sad videos, and whether 
this translates to an explicit show of social support for them. 
In sum, we hypothesized that trait emotional empathy would be positively associated with 
dwell-time to the eye-region of the sad dynamic stimuli, and that this effect would be amplified 
when crying faces were observed. We further hypothesized that any effects would be greater where 
the participants believed the videos were real. Given that some research has suggested that one 
function of tears may be to increase the provision of social support in others (Balsters et al., 2013), 
we developed a task to provide an explicit measure of social support to test this.  We hypothesized 
that participants would “donate” the most money to actors who recounted their sad personal events 
with tears present in their eyes. Finally, we hypothesized that when asked why they donated money 
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the way they did, participants with the highest trait emotional empathy would report a greater 
emotional connection to the person they donated the most money to. 
 
Method 
Participants 
 Participants were 103 students (73 females) aged 17 to 27 years (M= 19.58) who were 
recruited from a large, metropolitan university in Australia. They identified themselves as 
Caucasian (n=74) or Asian (n=29). They received either course credit or $5 for remuneration. 
 
Materials, Stimuli and Equipment 
Interpersonal Reactivity Index 
Trait empathy was measured using the Interpersonal Reactivity Inventory (IRI; (Davis, 
1983). The IRI is a widely used, valid, and reliable 28-item self-report instrument composed of four 
separate subscales, each of which measures a different dimension of trait empathy. Two of the 
subscales were of primary relevance to the present study. The first was the Empathic Concern 
subscale (7 items; α: Males, .68; Females, .73), which measures emotional empathy. Examples of 
items in this subscale include “I often have tender, concerned feelings for people less fortunate than 
me” and “I am often quite touched by things that I see happen”. The second was the Perspective 
Taking subscale (7 items; α: Males, .71; Females, .75), which measures cognitive empathy. 
Examples of items in this subscale include “I believe that there are two sides to every question and 
try to look at them both” and “When I'm upset at someone, I usually try to "put myself in his shoes" 
for a while”. The other two subscales of the IRI were not used here. Some controversy exists about 
the extent to which the Fantasy Subscale is actually related to empathy, and the Personal Distress 
subscale is considered by some not to be a reliable, stand alone measure of empathy (Baron-Cohen 
& Wheelwright, 2004). 
Video Stimuli 
Eight approximately 30-s video stimuli were created for this study. Four fictional, sad 
“recent memories” were developed and rehearsed by four different Caucasian female actors aged 
between 20 and 27 years of age. Each actor appeared in two videos, which were identical, except 
that the actor appeared to be crying emotional tears in one of them. Tears were artificially created 
using eye-drops. The videos were all recorded at 720p resolution in identical environmental 
conditions, using Apple Photobooth software on a 27” Apple iMac. The four stories recounted by 
the actors were themed as follows: (1) A woman’s dog is accidentally hit by a car and passes away. 
(2) A woman is upset when a long intimate relationship breaks up due to infidelity. (3) A woman’s 
brother who was injured in Afghanistan becomes depressed. (4) A woman whose mother has 
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developed Alzheimer’s disease hasn’t long to live. 
Development of the Stimuli 
To ensure that the videos were fit for purpose as sad stimuli, the videos were rated by paid 
workers using the Amazon Mechanical Turk, human intelligence task system. Descriptive statistics 
for these ratings can be found in Table 1. Based on these initial ratings, all eight videos were used in 
this study. All videos were uploaded to YouTube as “unlisted” videos that were accessed by an 
online rating survey developed for this study. The block of the survey containing the videos was 
randomized to ensure that each rater saw only one video, but ensured that all eight were seen by at 
least 20 different raters. Raters were asked to rate how sad the video was. The rating response 
options were coded from 1 (not sad at all) to 5 (extremely sad). In addition, raters were asked to 
rate the attractiveness of the actor, coded from 1 (not attractive at all) to 5 (extremely attractive). 
Finally, raters were asked to rate the realism of the story coded from 1 (not real at all) to 5 
(extremely real). 
Charity Sheet 
 An A4 sheet comprising a photograph of each of the actors in the video was created. Under 
each of the actors a global charity was listed. The four charities used were UNICEF, World Vision, 
CARE Australia and Oxfam. These charities were counterbalanced evenly across the actors for each 
participant. Five Australian one-dollar coins were made available to the participant to place on the 
photograph of the actor/charity of their choice.  
Charity sheet - Response feedback 
Three rating questions were presented: 1=“I felt an emotional connection with that person”, 
2=“ I think that particular charity does great work”, and 3=“I made a random choice Participants 
were asked to rate their responses from 1 (not at all), to 4 (very much). 
Eye-tracking system 
 A SensoMotoric Instruments RED 500 remote eye-tracker was used to capture eye 
movement data. The tracker was operated at 500 Hz and was positioned unobtrusively below a 22-
inch color monitor. The stimuli were displayed on this monitor at a resolution of 1280 x 720 pixels. 
 
Procedure 
Environmental conditions were held constant for all participants. Written and verbal 
instructions outlining the study tasks were provided, but participants were blind to the hypotheses of 
the study. They first completed the IRI and then were taken to a separate room where they were 
seated and positioned correctly for the eye-tracking system. Participants were informed that they 
were about to view either videos with (a) “actors” recounting a fictional sad event, or (b) “real” 
people recounting a real sad event. None of the four stories were in fact real. Each participant 
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viewed a block of four videos where two of the four actors cried tears during the story. The actors 
who were seen to cry were counterbalanced evenly across participants. Each of the four videos in 
either block was preceded by a nine-point eye-tracking calibration and four-point validation 
procedure. After successful calibration, a fixation cross was shown in the central, lower portion of 
the screen. The participants were instructed to stare at the cross for one second, and then a video 
would begin playing. After all four videos had been viewed, the charity sheet was provided. 
Participants were informed that each of the actors in the videos they had just seen represented a 
global aid charity. Participants were then given five one-dollar coins and requested to make  
“donations” to the four charities by placing coins on the photographs of the actor/charity 
combination of their choice and the response was recorded. Participants were then provided with 
the response feedback sheet and marked their choices. Participants were then debriefed. 
 
Results 
Areas of Interest 
 SensoMotoric Instruments BeGaze v 1.3 software was used to process the eye data. As 
dynamic videos were used as stimuli, areas of interest around the eyes and the mouth were required 
to move in concert with the movements of the actor in each video. Following an established method 
(Cowan et al., 2014; van Reekum et al., 2007) the software was used to construct the areas of 
interest (AOI) for each of the video stimuli that were used. The AOIs were specifically tailored to 
match the unique movements of the head of the actor in each video. 
 
Pilot Study Video Ratings 
Descriptive results for mean individual video stimuli ratings can be found at Table 1.  
The current paper compares responses to four actors portraying two conditions, sadness or sadness 
with tears present in short 30 second videos. In a pilot study, designed to prepare these videos for 
use, three elements were rated for each actor, with "Sadness" deemed the most important. 
Attractiveness and realism were also rated. These were planned to be used for further explanation, 
but only if significant differences in sadness/tears, no tears ratings were found.  Overall video 
ratings for sadness did not differ between the tears (M=3.78, SD=1.03) and the no tears video 
stimuli (M=3.87, SD=0.97), t(178)=0.61, p=.55. 
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Table 1 
Mean video stimuli ratings out of 5 from the pilot study, for Sadness, Attractiveness  
and Realism of each portrayal. 
Video Stimulus       Sadness    Attractiveness              Realism 
Actor  M(SD) M(SD)         M(SD) 
Tears    
Actor 1 (n=22)        4.09 (.81) 2.64 (.79)      3.14 (1.21) 
Actor 2 (n=24)        3.88 (.99) 2.50 (.98)      3.58 (.72) 
Actor 3 (n=21)        3.95 (1.07) 2.43 (.81)      3.67 (1.20) 
Actor 4 (n=25)         3.28 (1.06) 3.08 (.76)      3.16 (1.11) 
    
No Tears     
Actor 1 (n=23)       4.04 (.77) 2.70 (.76)      3.22 (1.00) 
Actor 2 (n=22)       3.95 (.90)  2.91 (1.11)      3.50 (1.22) 
Actor 3 (n=23)        3.87 (1.01)  2.48 (1.04)      3.65 (1.11) 
Actor 4 (n=20)        3.60 (1.19)        2.90 (.91)      3.25 (1.07) 
 
Dwell-time Means - Mixed ANOVA comparing Tears/No tears with Real/Acted 
A 2 (tears, no tears) x 2 (real, acted) mixed ANOVA was performed. Table 2 reports the 
means and standard deviations by condition. Overall, no main effect of tears or realism was found 
F(1,50) = 1.49, p=.227, eta2p=.029, eta2p=.015. No interaction was found between tears and 
realism F(1,50) = .383, p=.539, eta2p=.008. 
 
Table 2 
Means and standard deviations of the dwell-times for tears, no tears and real, acted 
Condition    Tears      No Tears 
    M(SD)  M(SD) 
Tears   
Real 60.94 (15.64) 62.94 (17.37) 
Acted       57.83 (20.8)  57.90 (20.36) 
 
Dwell Time Means - Comparisons 
For completeness, pairwise comparisons related to table 2 are also reported here.  
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Real - Tears v No Tears 
For the “real” condition, a pairwise comparison failed to find any statistical difference 
between mean dwell time to the eyes for the tears condition (M=60.94, SD=15.64) and the no tears 
condition (M=62.94, SD=17.37), t(50) = -0.720, p=.475.  
Acted - Tears v No Tears 
The same pattern was found for the actor condition, where no differences were found 
between mean dwell time to the eyes for the tears condition (M=57.83, SD=20.80) and the no tears 
condition (M=57.90, SD=20.36), t(50) = -0.033, p=.974.  
Tears - Real v Acted 
When comparing means for the actor condition against the “real” condition, for videos with 
tears, no difference was found between mean dwell time to the eyes for the actor-tears condition 
(M=57.83, SD=20.80) and the “real tears” condition (M=60.94, SD=15.64), t(50) =-0.895, p=.375.  
No Tears - Real v Acted 
The pattern was repeated for videos with no tears, no difference was found between mean 
dwell time to the eyes for the actor-no-tears condition (M=57.90, SD=20.36) and the “real no-tears” 
condition (M=62.94, SD=17.37), t(50) =-1.299, p=.200. 
 
Mean Empathy Scores 
Table 3 
Mean IRI subscale responses for males, females and overall, and response ranges for emotional 
concern and perspective taking. 
 
Emotional 
Concern (EC) 
 
EC Range  
(Max 28) 
Perspective 
Taking (PT) 
     
PT Range  
(Max 28) 
Male (n=30)     
M 18.50   11 - 25 17.83    5 - 26 
SD (4.07)  (5.28)         
 
Female (n = 73)  
 
  
M 20.51     3 - 28 18.42    8 - 27  
SD (4.49)  (4.63)          
 
Overall (N=103)  
 
  
M 19.92     3 - 28 18.25    5 - 27     
SD (4.45) Median 21 (4.81) Median 13    
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Comparison of Empathy scores for those in the real and actor groups 
Empathy scores, both empathic concern (EC) and perspective taking (PT) for the real and 
the actor groups were compared using pairwise comparisons. EC (M=20.12) for the real group was 
not different to EC (M=19.73) for the actor group, t(50) = -0.510, p=.475. Similarly, PT (M=17.98) 
for the real group was not different to PT (M=18.53) for the actor group, t(50) = -0.617, p=.540. 
Table 4 also presents the response ranges for EC and PT 
 
Table 4 
Real and Actor groups - Overall Mean IRI subscale responses and ranges for emotional concern 
and perspective taking. 
 
Emotional 
Concern (EC) 
 
EC Range  
(Max 28) 
Perspective 
Taking (PT) 
     
PT Range  
(Max 28) 
Real (N=52)     
M 20.12   11 - 27 17.98    5 - 25 
SD (4.45)  (5.0)         
 
Actor (N= 51)  
 
  
M 19.73     3 - 25 18.53    8 - 28  
SD (4.48)  (4.64)          
________________________________________________________________________________ 
 
Eye-Gaze Dwell times - Correlational Analysis 
"Real Sadness" 
When participants were told they were watching video of a real person’s experiences 
(N=52), no correlation was found between empathic concern and dwell times to the eyes, for either 
the tears, r(50)= .00, p=.99 or the no tears condition, r(50)= -.12, p=.392. Similarly no correlation 
was found between trait perspective taking (PT) and dwell times to the eyes, for either the tears, 
r(50)= .02, p=.871 or the no tears condition, r(50)= -.25, p=.612. 
 
"Acted Sadness" 
For the actor condition (N=51), no correlation was found between trait empathic concern 
and dwell times to the eyes, for either the tears, r(49)= -.15, p=.295 or the no tears condition, r(49)= 
-.14, p=.341. Similarly no correlation was found between trait perspective taking (PT) and dwell 
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times to the eyes, for either the tears, r(49)= .08, p=.575 or the no tears condition, r(49)= .26, 
p=.065. 
 
Actor and real conditions collapsed together 
When collapsing dwell times across the actor and “real” conditions, no correlation was 
found between trait empathic concern and dwell times to the eyes, for either the tears r(101)=-.08, 
p=.424 or the no tears condition r(101)=-.12, p=.218. Similarly when collapsing dwell times across 
the actor and “real” conditions, no correlation was found between trait perspective taking (PT) and 
dwell times to the eyes, for either the tears r(101)=-.05, p=.628 or the no tears condition r(101)=0, 
p=.969.  
 
Charity Sheet Response feedback. 
Correlational Analysis of Real versus Acted sadness conditions with Emotional Connection 
Acted Sadness 
The overall result was also reflected in the actor condition, where a significant correlation 
was found between trait empathic concern and the degree to which participants felt an “emotional 
connection” with the person(s) they donated the most money to r(50) =.29, p=.039. However, no 
association was found between trait empathic concern and the degree to which participants felt that 
the charity they donated most money to did “great work”, r(50) =.035, p=-.810.  
 
Real Sadness 
This pattern of results was not repeated in the “real” condition, where no correlation was 
found between trait empathic concern and the degree to which participants felt an “emotional 
connection” with the person(s) they donated the most money to r(51) =.19, p=.178. However, no 
association was found between trait empathic concern and the degree to which participants felt that 
the charity they donated most money to, did “great work” r(51) =-.040, p=.778. In addition, for the 
“real” condition a significant negative association was found between participants “feeling of an 
emotional connection” and the degree to which participants felt that the charity they donated most 
money to, did “great work” r(50) =-.32, p=.022. This same significant correlation was reflected 
when collapsing over both “real” and acted conditions r(101) =.189, p=-.056. 
 
Collapsed - real and acted sadness - Correlation with Empathic Concern and Emotional 
Connection 
When collapsing responses over both real and actor conditions, a correlation was found 
between trait empathic concern (emotional empathy) and the degree to which participants felt an 
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“emotional connection” with the person(s) they donated the most money to, r(101) =.23, p=.02. 
However, no association was found between trait empathic concern and the degree to which 
participants felt that the charity they donated most money to, did “great work”, r(101) =-.01, 
p=.929.  
 
Collapsed 
Real and Acted Sadness - No Tears - Correlation with Empathic Concern and Emotional 
Connection 
When collapsing “real” and "acted" responses across the no-tears condition, the relationship 
between trait empathic concern, and the degree to which participants felt an emotional connection 
to whom they donated most money, failed to reach significance, r(50) =.251, p=.076. Similarly, no 
associations were found for the acted/no-tears or real/no-tears conditions, r(24) =.346, p=.09 and 
r(24) =-.304, p=.140, respectively. 
 
Collapsed 
Real and Acted Sadness - With Tears - Correlation with Empathic Concern and Emotional 
Connection 
When collapsing “real” and acted across the tears condition, no association was found 
between trait empathic concern and the degree to which participants felt an emotional connection to 
the person they donated the most money to, r(51) =.198, p=.159. Similarly, no associations were 
found for the acted/tears or real/tears conditions, r(25) =.288, p=.154, and r(25) =-.231, p=.257, 
respectively. 
 
Donation Means 
Acted Sadness 
For the actor condition, when asked why they donated money the way they did, participants 
rated the “charity does great work” (M= 3.25, SD=0.98) more highly than an “emotional connection 
to the person” (M=2.90, SD= 0.61), t(50)=2.20, p=.032.  
 
Real Sadness 
No difference was found for these responses in the “real” condition. When asked why they 
donated money the way they did, participants rated the “charity does great work” (M= 3.00, 
SD=0.99) more highly than an “emotional connection to the person” (M=2.94, SD= 0.94), 
t(51)=0.27, p=.791. 
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Discussion 
Why adults cry is still largely unknown. However, experimental studies in this area are 
relatively scarce. Crying appears to provide relief, reduces aggression in observers, promotes the 
provision of social support, and increases empathic concern in others (see Vingerhoets, 2013 for a 
full review). Given evidence of increased eye-gaze to the eye-region for highly empathic observers 
of emotional videos, and greater eye-gaze dwell-time to the eye-region of sad emotional videos 
(Cowan et al., 2014), an eye-tracking paradigm is an effective way to test theories related to the 
function of adult crying. 
The current study had two primary aims: to examine the role of empathy in relation to the 
effect of tears upon gaze to the eye-region and to investigate the effect of tears upon social support 
and emotional connectedness. Our first hypothesis was based on prior research that found dwell-
times to three-minute long dynamic video-stimuli to be positively associated to trait empathic 
concern (Cowan et al., 2014). We hypothesized that eye-gaze dwell-times to the eye-region of sad 
dynamic video stimuli would be positively associated with trait empathic concern, and that this 
relationship would be amplified for the tears condition in those with higher trait empathic concern. 
This hypothesis was not supported. No association was found between self-reported trait empathic 
concern and dwell-times to the eye-region for either the sad or the sad + tears condition. We further 
hypothesized that any effect of the sad dynamic emotional stimuli would be amplified for the sad + 
tears condition. This was also not supported. We found no difference in terms of eye-gaze dwell-
time between the sad stimuli and the sad + tears stimuli. It is worth noting again here that the 
dynamic video stimuli were notionally identical apart from the addition of tears to the faces of the 
actors in the sad + tears condition. Indeed, the independent ratings of the stimuli suggested the 
addition of tears did not increase perceptions of sadness in the videos. 
One possible explanation for the current findings may be that the relatively short duration of 
the video stimuli weakened the manipulations. Prior research has suggested that the emotion of 
sadness may take longer to reach peak intensity than other emotions (Goldin et al., 2005). A 
requirement for longer exposure to sad emotional stimuli to engage optimal empathic responding is 
further supported by the findings of Cowan et al. (2014). They used videos of three minutes 
duration, and reported an association between trait empathic concern and dwell-time to the eye-
region of a sad video stimulus. The present study, however, used a different protocol, designed to 
enable participants to easily remember the content of each video without disengaging emotionally. 
The stimuli used here were of 30-sec duration, which may be inadequate for optimal empathic 
engagement to occur. Future studies should carefully explore stimuli durations and optimize stimuli 
accordingly. 
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 Another hypothesis was related to the reality of the sad or sad + tears dynamic stimuli seen 
by participants. Participants were told that they were seeing and hearing actual accounts of a sad 
event, or they were told they were seeing only actors. We hypothesized that those who were led to 
believe they were exposed to real people crying would develop greater emotional engagement, 
which would result in increased dwell-times to the eye-region of the “real” stimuli over the actors. 
This hypothesis was not supported, as no difference was found for dwell-times between “real” and 
acted conditions. One likely explanation is that the ability of the actors who took part in the 
development of the stimuli used in this study was not of a standard that adequately convinced 
participants in the “real” group that what they were seeing were genuine accounts. Against this 
interpretation are the independent ratings from the pilot study, which found that all videos were 
rated around 3.5 on a 1-5 scale for ‘realism’, meaning most raters considered the videos to be either 
moderately real or very real. In line with this, sadness ratings were primarily across the moderately 
sad, very sad, or extremely sad categories. Moreover, sadness ratings did not indicate a difference 
between videos showing actors with tears or without tears. It is possible that the videos were 
already inherently sad, such that the addition of tears did not serve to increase the emotional 
strength of the stimuli. This may explain why dwell-time did not increase for the sad + tears video 
stimuli as we expected it would. Our proposition in relation to findings of the video pilot study is 
that the simple observation of sadness does not always develop into an empathic engagement, and 
as such it may not translate to eye gaze dwell-time as we predicted here.  
Prior research has suggested that one function of adult crying may be to promote the 
provision of social support in observers (Hendriks et al., 2008). To test this we developed a 
donation task designed to provide an explicit behavioral measure of social support and emotional 
engagement. It was hypothesized that participants would donate more money to actors who were 
portrayed as crying. This hypothesis was not supported, as no difference was found between mean 
donations to actors in either the tears or no tears condition. Our final hypothesis was, however, 
supported: empathic concern was significantly correlated with feelings of emotional connection 
with the person to whom the participant donated the most money to, regardless of condition.  These 
last two findings appear to be connected and it would seem that greater donations were not elicited 
by viewing tears or no tears. However, all of the videos were rated in the pilot study as sad, and, 
although the findings show that empathic concern and social support may be linked to observing 
sadness, it appears that sadness itself may be enough. We may not in fact be moved further by tears. 
Finally, a limitation of the current study is the lack of a sharply direct measurement of the 
effect of a tears, on the provision of social support. The charity response sheet used here was 
designed to determine how emotionally connected people felt to the individuals portrayed in the 
videos but may not have been direct enough. A more direct measure of prosociality would be to ask 
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people to self-report how much they would wish to help a depicted individual who is either crying 
or not crying. Tears are known to be an effective way to evoke empathy and pro-sociality in people, 
future eye-tracking studies can include a direct measure such as the one mentioned here to 
investigate this. In addition, measuring empathic response and level of pro-sociality between 
groups, before and after exposure to crying or non-crying stimuli would be an effective way to 
determine if tears do indeed affect empathic response, and the provision of social support. 
Additionally, it may be that the behavioural measures used here, which depended upon a 
connection to a “representative” of a particular charity, may be too tenuous. A future study should 
more specifically test pro-sociality towards a crying or non-crying victim. This could be done by 
directly requesting a participant to nominate the individual they would most feel inclined to help, 
then compare responses to crying, and non-crying “victims.  
 
Conclusion 
The current study is the first to integrate a number of theoretical adult crying perspectives by 
using an eye-tracking paradigm. There are limitations to note here. All the stimuli were pre-rated as 
equally sad, and care was taken to ensure that the emotional content and the acting quality portrayed 
in each video were controlled. However, it is difficult to control for subjective emotional responses 
to the emotional situations participants are exposed to. The sad stories chosen for the stimuli were 
intended to affect participants similarly; yet, it is possible that participants connected more with 
some of the stories than others. This could introduce error variability in terms of empathic 
engagement and indications of social support. It is also worth noting that this study used 
psychology students as the primary population. It is possible that this demographic may have higher 
than average empathy scores than may be found in a wider sample. This could account in part for 
the lack of findings relating to empathy and gaze dwell times. Further studies should also account 
for other stimuli dependent characteristics, such as the attractiveness of the person portrayed in the 
video. It would be interesting to investigate if gaze-dwell times are affected by the inherent 
attractiveness of a person, and to see if our emotional engagement to sad and crying people is 
moderated by how attractive they may be perceived to be.  
Additionally, prior research has shown that when using dynamic stimuli longer durations of 
three minutes or more may be required for optimal emotional engagement to occur. It is likely that 
as more time passes empathic engagement with an emotional stimulus increases and is manifested 
by ever-increasing eye-gaze to the eye-region of the emotional target (Cowan et al., 2014). It may 
be that thirty-seconds is not long enough for emotional stimuli as used here, to engage an optimal 
empathic response. 
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We consider this study a good starting point for future research. Evolution starts with one 
successful adaptation; and so we encourage many other researchers to investigate adult crying. Only 
by thoroughly testing theoretical accounts and building upon empirical research can the mysteries 
of adult crying be unlocked. 
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CHAPTER 5 
GENERAL DISCUSSION 
 “The most beautiful thing we can experience is the mysterious. It is the source of all true art 
and all science. He to whom this emotion is a stranger, who can no longer pause to wonder and 
stand rapt in awe, is as good as dead: his eyes are closed.”  
- Albert Einstein (1931). 
           
The ideas and the research questions that lie at the heart of this thesis were stimulated by a 
deep personal interest in eye-tracking technology, and its potential to reveal hidden insights into the 
mechanics of human social interaction and emotional behaviour.  In everyday life we witness an 
ever-changing stream of emotionality from the faces of those around us. If we cannot attend to that 
emotional information effectively, it would seem logical to argue that our ability to interact socially 
and emotionally with each other would be compromised. This thesis put empathic response and face 
gaze at the centre of its theoretical framework, and asked whether it is our innate empathic ability 
that drives our gaze as we attend to facial emotional cues and expressions, or, it is our innate visual 
emotion seeking and emotion processing ability that subserves our empathic response. That is a 
question worthy of deep investigation. To answer this question it was crucial to understand exactly 
how we look at living, moving faces during our emotional interactions. There is no more direct 
measure of our response to another person’s emotional expression than to record the precise gaze 
pattern we use to interrogate that expression. Eye tracking was chosen as the most appropriate way 
to undertake a measurement of this nature. 
This thesis is composed of three novel eye-tracking studies. Detailed discussion of the 
specific research questions can be found in each of those studies; the intention here is to avoid 
duplication of discussion points made within the empirical studies. Therefore, in this general 
discussion I will briefly summarize those findings once again, but then move to a more global 
analysis of the key findings, and also talk about what I didn’t find. I will discuss the methodologies 
of the studies relative to each other, and based on what I know now, I will suggest methodological 
improvements for future research.  I will take a philosophical approach to the overall implications 
of this work for human social emotional research, and I will offer ideas for practical applications.  
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A Brief Summary of the Main Findings 
 
Study 1. Study 1 was designed to investigate the relationship between emotional empathy 
and gaze behaviour to the eye-region of faces. It also examined how gaze behaviour could change 
depending upon the emotional affect of a face. There were two hypotheses. First, it was 
hypothesised that an emotionally laden video, in this case a portrayal of a sad emotion, would 
attract greater gaze to the eye-region of an actor than a neutral video. This hypothesis was 
supported. Regardless of their empathic response, the participant’s dwell-time to the eyes of the 
actor in the emotionally laden video was longer than for the neutral video. Second, it was 
hypothesised that gaze dwell-time to the eye-region of the actor would be higher for those with 
higher trait empathy. This hypothesis was also supported, a positive association was found between 
emotional empathy and gaze dwell-time to the eye-region of the actor, in both the emotionally 
laden, sad video and the neutral video.  
 
Study 2. Study 2 was designed to build upon the findings of Study 1 by examining the 
relationship between a measure of emotional empathy and gaze behaviour to the eye-region of 
actors portraying five different emotions. The emotions were sadness, joy, anger, fear and interest. 
Study 2 also investigated the relationship between gaze behaviour, emotional empathy, and 
emotional expression recognition accuracy. For this study, the duration of the video stimuli was 
modified to brief 2 to 3 sec durations. The duration was changed to provide more information about 
whether the empathic gaze seen in Study 1 would also be found at shorter stimuli durations. In 
addition, more information about the automaticity of empathy could be explored, and the effects of 
cognitive load on empathy (i.e., by asking participants to identify the emotional expression) could 
also be examined. The hypothesis that gaze dwell-time to the eye-region would be positively 
associated with emotional empathy was not supported; neither did we find an association between 
emotional empathy and gaze dwell-times to the eye-region of any of the five emotions. The 
hypothesis that gaze dwell-time to the eye-region would be highest for the sad stimuli was partially 
supported. Sad stimuli attracted significantly greater gaze dwell-time than all other stimuli apart 
from anger. Finally, the hypothesis that expression recognition accuracy would be positively 
associated with trait emotional empathy was not supported. Overall, this study showed that when 
using dynamic emotional stimuli, sadness and anger garner more gaze dwell-time to the eye-region 
than other portrayals of emotional expressions. The study also suggested that a longer exposure to 
emotional stimuli might be required to fully develop an empathic response. 
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Study 3. Study 2 found that gaze dwell-time to the eye-region was higher for emotions such 
as sadness and anger than for other emotions such as joy, fear and interest. As Study 1 had also 
found sadness to attract more gaze dwell-time to the eye-region than a neutral dynamic stimulus, the 
examination of the effects of tears for Study 3 was a natural extension, and response to the findings 
of studies 1 and 2. Specifically, Study 3 extended the experimental paradigm to encompass our gaze 
behaviour to observation of others crying and the social impact of the presence of tears. This study 
examined whether the observation of tearfulness rather than merely sad expressions changed gaze 
behaviour, and whether trait emotional empathy was associated with any change.  
The study was also designed to investigate the emotional impact of real tears upon gaze behaviour. 
Research has shown that viewing fictional films elicits emotional engagement, behavioural, and 
physiological responses consistent with the emotional context of the film (Mauss, Levenson, 
McCarter, Wilhelm, & Gross, 2005). Study 3 manipulated the reality of the tears evenly across 
participants, half were told they were real; the remainder were told that the tears were acted. It was 
expected that exposure to “real” tears may have a stronger emotional impact than that of acted tears, 
amplifying empathic engagement, which would be reflected in increased gaze dwell-time to the 
eye-region. In addition, the study incorporated an explicit measure of social support designed to 
show whether the observation of tears may result in greater emotional connectedness to someone 
whose charity was chosen to receive a financial donation. None of the hypotheses related to the 
association of emotional empathy and gaze dwell-time to the eye-region of the actors were 
supported. In addition, no support was found for the hypothesis that observing real tears would 
garner greater gaze dwell-time to eye-region. Support was found for the hypothesis that greater 
emotional connectedness was felt towards the actor chosen to receive the largest charitable 
donation. In sum, study 3 found no relationship between trait emotional empathy and behavioural 
responses to the presence of tears, and tears, real or acted, did not increase gaze dwell-time to the 
eye-region. It is possible that if an expression is already sad enough, adding tears may not heighten 
our emotional state or change our gaze behaviour. 
 
What Have We Learned From this Thesis? 
 I now turn to summarizing the main conclusions that can be drawn from this set of studies. 
The following sections draw on the key findings of all three studies to outline both the theoretical 
and methodological implications of this work. 
 
Dynamic Stimuli Durations and Empathic Engagement. The findings across the studies 
in this thesis suggest that longer exposure to dynamic emotional stimuli may be required for optimal 
empathic engagement to occur. Some research has shown that self-rated emotion intensity when 
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watching emotional films increases steadily over time (Goldin et al., 2005). This suggests that 
emotions, and most likely empathic responses, take time to peak. Study 1 used a three-minute 
duration for its stimuli set. I initially believed that a reasonable amount of time was needed to have 
a clear picture of how gaze may change as the emotional engagement may rise and fall, producing 
an average gaze pattern for the areas-of-interest. I was also initially interested in gaze responses to 
specific emotionally charged words that were spoken during the scripted audio vignettes. This 
emotional-word/gaze relationship was not chosen for analysis, but may be of interest to future 
studies.  The key finding from Study 1 suggested that those higher in trait empathy spend a greater 
amount of time engaging their gaze with the eye-region of an actor. Further, this association 
between empathy and gaze dwell-time was present whether the actor was portraying an emotionally 
sad personal account, or an emotionally neutral account. Mean gaze dwell-times were also higher 
for the emotionally laden (sad) condition than for the emotionally neutral condition. These results 
were found from stimuli that were three minutes in duration. Studies 2 and 3 did not find the same 
association between emotional empathy and gaze dwell-time to the eye-region. On the face of it, it 
would appear that the results here support the findings of Goldin et al. (2005), who used 2-minute 
durations for their film clips.  
Studies 2 and 3 used dynamic stimuli of shorter durations. I initially reasoned that the 
intensity of the emotion being portrayed should engage emotional empathy and drive gaze dwell-
time even in clips of relatively short durations. This logic was not reflected in the findings of 
Studies 2 and 3. Study 2 used emotional clips of 2 to 3 sec duration. Although this may not have 
been long enough for empathic engagement to take place, it was still sufficient for higher gaze 
dwell-time to be seen for portrayals of sadness and anger than for other emotions, thus supporting 
findings of other earlier research using static images (Eisenbarth & Alpers, 2011). Based on the 
evidence from Study 2, for Study 3 I reasoned that 30 seconds duration would be of sufficient 
length for emotional engagement, given that the emotional video vignettes developed for the study 
were observably, immediately sad. The audio scripts were also designed to quickly facilitate the 
development of sadness in observers. Once again, no association between gaze dwell-time to the 
eye-region and empathic concern was found. A likely explanation for this is that the durations of the 
stimuli for Studies 2 and 3 were too short. The findings of Goldin et al. (2005) suggest that 
emotional intensity ratings for sadness begin to increase after approximately 30 seconds. Whereas 
the durations of the video stimuli used here may not be the only factor driving emotional 
engagement, were I to conduct these same studies again, I would ensure that all emotional video 
stimuli were of a minimum 3-min length. 
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The Use of Video Stimuli to Study Empathy. In the real world, social interaction normally 
consists of constantly changing expressions on the faces of others. For reasons of ecological validity 
I chose to eschew static pictures as stimuli and instead use dynamic emotional videos as the stimuli 
for all three studies reported in this thesis. Recent advances in eye-tracking data analysis software 
now allow a relatively easy method to record and aggregate eye movement data across moving 
stimuli. The current thesis took full advantage of this capability in Studies 2 and 3. And all three 
studies used areas-of-interest. This is simply the method by which eye movement data associated 
with particular areas on the display can be isolated and examined with respect to the rest of the 
display. For example, an area around the eyes can be drawn using the analysis software and then all 
the eye movement data within that area can be analysed separately. For dynamic, video based 
stimuli, multiple areas-of-interest can be created and then systematically moved for each key frame 
of a video to maintain isolated data aggregation for each area-of-interest. Over the duration of a 
video, this method allows a very clear picture of gaze behaviour over time, and relative to specific 
or important events that may occur at different moments in the video. 
Although it depends largely on the experimental paradigm required to facilitate desired data 
outcomes, there are many benefits in the use of video based stimuli over static stimuli for social 
emotional studies. As previously mentioned, videos, as used here, are highly ecologically valid 
stimuli for the examination of gaze behaviour to changing or moving emotional expressions. In the 
real world people’s emotions rise and fall as we engage with them. It has been suggested that our 
own emotions change along with the emotions we witness (Hess & Fischer, 2013), it follows that 
our emotional empathy may vary as we observe different emotions, but remain relatively static once 
we are engaged with a particular emotion, such as sadness.  
  
Empathy, Sadness and Tears.  Before discussing some of the points raised by the findings 
of Study 3, it is worth noting the remarkable lack of attention given to the empirical study of adult 
crying within psychology. I found it relatively difficult to locate a reasonable body of empirical 
literature on the subject. There are, of course, researchers in this field; however, without doubt, this 
important area of study requires a more concerted research effort to provide reliable answers to the 
questions that surround the phenomenon of adult crying. 
The results of Study 1 indicated that gaze dwell-time was higher for emotionally laden sad 
stimuli than for neutral stimuli. Study 2 continued this pattern; the results there showed that sad 
expressions attracted higher gaze dwell-times to expressions of sadness than all other emotions 
apart from anger. These results support and extend similar findings of earlier eye-tracking work that 
used static pictures as stimuli (Eisenbarth & Alpers, 2011). The results of Studies 1 and 2 
influenced the design of study 3, which investigated emotional empathy in relation to the effects of 
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tears upon gaze dwell-time to the eye-region, and their role in the elicitation of social support. The 
predictions for this study were further informed by the notion that the function of tears is to elicit 
empathy and social support in others (Hendriks & Vingerhoets, 2006; Vingerhoets, 2013), which 
has been supported by empirical research (Balsters, Krahmer, Swerts, & Vingerhoets, 2013). Study 
3 also tested the hypothesis that, although not required to communicate sadness, tears both facilitate 
recognition of this expression (Balsters et al., 2013), and remove ambiguity about the emotional 
valence of the expression (Provine, Krosnowski & Brocato, 2009). It is likely that gaze to the eye-
region of a sad person may be increased as we scan the expression for the presence of tears. I 
therefore expected to find increased gaze dwell-time to the eye-region when tears were present at 
the eyes of the actors portraying the video vignettes. Surprisingly, this effect was not seen.  
I have previously outlined explanations relating to the various qualities of the stimuli used 
throughout these studies such as stimuli duration, and participant perceptions of realism and I refer 
back to those explanations here. However, I will touch on a point in relation to the intensity of 
sadness and its association with gaze behaviour. Study 3 found no change in gaze dwell-time to the 
eye-region when actors were portraying sadness and tears, compared to just sadness. One 
explanation for this may be that if a person who is already acutely sad confronts us then the 
subsequent presence of their tears is not enough to change our gaze behaviour or, indeed, amplify 
our emotional response to that person. It is possible that witnessing intense sadness already propels 
us to seek out the presence of tears, to the point where their eventual arrival cannot increase our 
gaze to the eye-region. Moreover we may have reached our empathic, emotional, behavioural and 
physiological response limits, where tears make no difference. 
One suggestion for improvement to Study 3 would be the addition of further conditions to 
allow gaze responses to be measured when participants are observing gradually changing 
expressions, from neutral to sad then crying. This would allow for a more comprehensive analysis 
of gaze change across time. The procedure could be done in blocks of stimuli, and participants 
could also rate changes to their own emotions and empathic state across time and in relation to the 
stimuli they were witnessing. By comparing such responses to those elicited by neutral expressions, 
a more granular study such as this could better explain whether gaze dwell-time to the eye-region of 
sad expressions that become tearful ones are peaking at the sad stage, and not further amplified by 
tears. 
 
The Measurement of Empathy and the Potential of Eye Tracking as a Future Empathy 
Measurement Tool.  A great deal of research time has been invested in empathy research, but as of 
today the best we can do to measure individual trait empathy is to employ self-report instruments. 
Although the best of these certainly produce reliable and valid measurements, there is room for 
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error. Self-report of trait empathy, has by its very nature, problems with generalizability. While 
testing for the current thesis I have seen at first hand cross-cultural problems arise regarding the 
translation of complex implicit emotional concepts from one ethnic group to another. Even the 
language used in instruments such as the Interpersonal Reactivity Index (Davis, 1983), as used 
throughout this thesis, remains static while societal emotional norms are subject to constant change. 
Accurate measurement of empathy demands a more explicit instrument than self-report alone. Eye 
tracking, specifically targeting gaze-patterns to faces, emotional expressions, and also inanimate 
objects, can be such an instrument.  
Study 1 suggests that the gaze patterns that arise as we look at faces may be associated with 
the individual empathic abilities that we possess. The population sampled by Study 1 consisted of 
healthy adults, and the self-reported trait emotional empathy range did correlate well with the 
amount of gaze dwell-time afforded to the eye-region. Indeed, in Study 1 discrete gaze patterns 
were seen. Figure 1 in Study 1 gives an example of how these gaze patterns look. Individuals at the 
high end of emotional empathic response were found to spend more time dwelling upon the eyes of 
the actor. Those individuals who self-reported typical empathy used a gaze pattern showing a more 
“triangular” pattern which encompassed the eyes and the mouth region. Those at the lowest end of 
emotional empathic response avoided the eye-region altogether or employed a somewhat irregular 
pattern of looking, often to the side of the face or below it. It’s worth re-stating at this point that all 
the empirical studies in this thesis used typical, healthy adults as test participants. Therefore, the 
results of Study 1 strongly suggest that empathic ability may be related to face gaze patterns, in 
what is termed in Study 1, the “empathic gaze”, and that this gaze continuum exists within 
individuals that we would otherwise describe as typical.  
The findings of Study 1 strongly support the idea that eye contact is crucial to successful 
and meaningful social interaction (Mason, Tatkow, & Macrae, 2005). If empathic responding is 
compromised by a disrupted or atypical gaze pattern, it may follow that the ability to process the 
social and emotional cues that are conveyed by facial expressions may also be disrupted. The idea 
that an “empathic gaze” may exist has a number of wide-ranging and important practical 
implications. One of the studies that gave rise to the current thesis examined the difference in social 
gaze between autistic and typical individuals (Klin, Jones, Schultz, Volkmar, & Cohen, 2002). Klin 
did not investigate a relationship between gaze patterns in autistic individuals and empathic 
response, but did find that when watching social-emotional scenes, autistic individuals employ a 
very different approach to face gaze than typical people, typified by avoidance of the facial eye-
region. The deficits in social interaction that are characteristic of autistic people are well 
documented. With further work, it may be possible to develop the eye-tracking method used here to 
become an instrument that complements the current suite of tools available for autism diagnosis. 
 
 
87 
The ability to easily monitor changes in gaze engagement with emotional faces could be of high 
value in the ongoing diagnosis and potential treatment of a complex disorder. 
 
Limitations and Future Directions 
 Participant pool limitations.  It is worth noting that participants in psychology studies are 
typically undergraduate psychology students. Studies 2 and 3 in this thesis consistently made use of 
the school of psychology's participant programme. There are limitations related to the demographic 
characteristics of such a population. For example, psychology students may have higher than 
average empathy. This could be a contributing factor to the lack of empathy related results for 
studies 2 and 3. If the range of scores is limited in such a way in these studies, it possible that a 
sample with a greater range of scores would lead to a different outcome. A sample which included a 
greater number of lower empathy scores than the current studies, may strongly illustrate the 
differences in gaze pattern to the affective regions of faces, and show clear dwell-time separation 
between those toward each end of the empathy scale. Future studies should address this by selecting 
people with a wider range of empathic concern scores. 
A key research question that was asked in all three of the studies within this thesis was 
related to the association between emotional empathy and gaze behaviour, specifically gaze 
behaviour to the eye-region of faces. Studies 2 and 3 failed to find this association. One possible 
explanation is that the participant sample used for these studies was recruited directly from the 
School of Psychology. Despite considerable efforts to conceal the purpose of each of the studies, it 
is reasonable to suggest that psychology students do take part in many studies, and it is possible that 
participants recognised the instrument used to measure empathy response from previous 
participation. In this case social desirability bias could be a factor in how the questions were 
answered. 
In Study 3 I employed a manipulation in which some participants were told that they were 
witnessing real people recounting their own personal sad events. I predicted that those who were 
told the accounts were real would show longer gaze dwell-times to the eye-region of the actors and 
that this would be amplified for those with higher emotional empathy. This prediction was not 
supported. It is possible that the acting quality of the actors was not of a high enough standard to 
convince participants that what they were watching was real. Future research wishing to examine 
this should ensure that the realism of the portrayal is of a high standard. 
  
Future Research and Practical Applications.  
In this discussion, I have already outlined ideas relating to the use of eye-tracking 
technology as a tool for the measurement of empathy and as a potential complementary tool for the 
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diagnosis of social deficit in autism. It is worth noting that some current therapeutic methods have 
proven highly effective for improving emotion recognition, for example the use of avatar faces 
portraying simplified emotional cues that are not present in real-faces. The problem with these types 
of computerised avatar faces is how to plan the cross-over to recognising more ecologically valid, 
natural faces (see. Wass and Porayska-Pomsta, 2014 for a full review). Using new virtual reality 
techniques for a more immersive but controlled experience may be an answer, and is worth 
exploring in future research. For example recent research, albeit using a very small sample, has 
suggested that virtual reality based systems can be incorporated with eye-tracking, to provide 
tailored feedback of gaze-sensitive data in relation to the investigation of social interaction 
impairments in autistic children. This virtual reality system has shown potential as a complement to 
more real-life social skills training (Lahiri, Warren, and Sarkar, 2011).  
I am also aware of the steady increase in the incorporation of other eye tracking methods 
within clinical therapy settings for autism, such as the Autism Center of Excellence at the 
University of California School of Medicine (http://www.autism-center.ucsd.edu).  Eye tracking 
methods are uniquely suited to therapeutic approaches to autism. The entirely non-invasive nature 
of remote eye-tracking systems, in particular, are highly suitable for use with children, as in many 
cases it is possible to conduct sessions without them being aware that their eyes are being tracked. 
And, depending on how the program has been designed, it can be fun, which improves participant 
engagement. I should make it clear that I have no specific clinical psychology background, 
however, during the studies conducted for this thesis, it became evident that eye-tracking methods 
can be tailored to fit a number of specific therapeutic needs.  
Given that the current thesis investigates a relationship between empathy, and gaze patterns 
to emotional faces. I recommend the use of an autism scale to be incorporated into similar study 
protocols. This would allow a correlation to be drawn between autistic traits, empathy and gaze 
patterns in healthy participants. It is possible that this addition may further explain overall variation 
in social interaction deficit within typical populations. 
I can visualise gaze based process-flow programs that could allow a participant or client to 
“self-drive” a flow of events, driven by their own gaze preferences. Face engagement and facial 
emotion recognition deficits in autism are areas ripe for tackling in this way. Research has recently 
suggested that any abnormality in face processing in autistic children is limited to the eye-region 
(Yi et al., 2013), and attention to faces in general is consistently attenuated (Falck-Ytter & Hofsten, 
2011). Reward is an important part of any therapeutic process, especially for children, thus 
developing a training process where children with ASD are immediately rewarded when they 
simply look at eyes, or correctly guess an expression is important. This could be achieved by 
encouraging gaze to particular facial areas for a minimum amount of time. When the participant has 
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reached a set gaze time threshold, response options appear, a gaze at the correct option will produce 
an on-screen reward such as a picture or some music.  
 The use of eye tracking as a complementary measure within social, emotional and 
developmental psychology is also highly appropriate. Along with other psychophysiological 
measures, such as electromyography (EMG) and skin conductance (SCR), eye-tracking measures 
can give a more complete picture of the behaviour of an individual when, for example, researching 
behavioural responses to posed and genuine expressions. With eye tracking we can see precisely 
where and for how long an individual during judgments of different combinations of expressions, 
while facial muscle activity is simultaneously recorded. The possibilities are many. 
 
Concluding Remarks 
 Finally, the program of research undertaken in this thesis should be continued, and I intend 
to do so. As stated at the outset, the paradigm used in this thesis is a relatively novel approach, so it 
is not surprising that some of the new methodological approaches taken here may have contributed 
to a lack of success in some areas. The undeniable overall success of Study 1 and parts of Studies 2 
and 3, and the knowledge gained from other findings only serve to increase my belief that this 
course of research is a foundation for a better understanding of the empathy puzzle.  
Humans are the most socially complex beings on earth. Our insatiable predisposition for 
social interaction lies at the very core of our success as a species. In fact, it may be the multi-faceted 
and complex layers of our sociality that differentiates us from all other life. Almost everything 
about our emotionality is related to our social interactions, and any deficit thereof can have serious 
complications for our well-being. Not everyone operates at the same social level, we do not all 
handle our emotions in the same way and with the same skill, and we do not all respond in the most 
appropriate way to the emotions of others. Empathy remains a mysterious emotional phenomenon, 
yet each step forward in its research reveals a little more about its true nature. This thesis has laid 
out the framework for an entirely new approach to the study of empathy and the study of human 
response to the emotionality within our species. This work should continue. Eye tracking, like no 
other experimental technique, has the capacity to reveal, in a simple way, exactly how we look at 
emotions. 
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